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The present paper is the result of a study of the pelagic Cope-
poda collected in the San Diego region during one month of the
summer of 1903, nearly two months of 1904, and during Decem-
ber and January, 1903, Likewise, there have also been examined
a few collections taken during the fall of 1904. Suech time as
has been spent on the subject serves to convinee the writer that
a cood deal of further study is necessary, and that, taking the
field as a whole, this report is incomplete. Such forms as are
deseribed here seem well established. Without doubt there are
others which are new, but for lack of proper material they are
not now dealt with.

The work was commenced at the San Diego Marine Labora-
tory connected with the University of California, and completed
at Ilarvard University. It is a pleasure to express my apprecia-
tion of the helpful sugeestions and adviee of Professor W. L.
Ritter of the University of California, and Professor E. [.. Mark
of Tlarvard University.

In the body of a free-sswimming Copepod two regions are
readily distinguishable, a cephalothorax and an abdomen. 1In
the first suborder, Gymnoplea, the cephalothorax consists of the
head and five thoracie segments, though the head is often fused
with the first thoracic segment, and the fourth with the fifth.
In the second suborder, Podoplea, the last thoracie segment is
drawn into the abdominal portion: this, then, loosely speaking,

contains one thoracie segment.
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In typical groups the abdomen proper consists of five seg-
ments in the male, and always less than five in the female; fu-
sions often reduce the number of segments to as few as one or
two. The first segment of the abdomen in each sex bears the
orifices of the sexual organs, and is called the genital segment ;
the last segment contains the opening of the alimentary canal,
and is called the anal segment. The furca is a paired appendage,
borne on the anal segment and earrying usually a fringe of six
bristles of various lengths. The anterior portion of the head
segment is known as the front, and terminates ventrally in the
rostrum. The latter may consist of one or two strong, pointed
projections, or of the same number of long, slender filaments.

The appendages of the cephalic segments in order are, from
front to rear: (1) The anterior antennae; (2) The posterior
antennae; (3) The mandibles: (4) The mazillac; (5) The ante-
rior mazillipeds (second maxillae); (6) The posterior mazilli-
peds (maxillipeds). The thoracie segments bear the swimming
feet (four pairs), and also a fifth pair of feet which usually are
modified in both sexes, and at times are absent in the female.
The cephalic appendages from 3 to 6, inclusive, are the mouth
parts.  All the appendages exeept the anterior antennae are
typieally biramous: each consists of a two-jointed basal part
(basipodite), which bears the inner and outer rami (respectively
endopodite and exopodite). Neither ramus is more than three-
Jointed, and in many forms the number of joints is reduced by
fusions.

The anterior antennae in the Gymnoplea consist of 25 joints,
but this number may be reduced by fusion. The joints
carry bristles and sense organs, or aesthetasks. The joints in
an appendage, or a part of one, are numbered from the base
to the tip. Among the Gymnoplea one of the anterior antennae
of the male may be modified to form a arasping organ; this is
usually on the right side, but both appendages may be so modi-
fied. The grasping organ may be recognized by its want of
symmetry. The joints on either side of the geniculation are
often provided with teeth. In many of the Gymnoplea the fifth
feet in the male form grasping organs; the fifth feet are always
asymmetrical in the male, whether they form grasping organs
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or not. In the Podoplea some of the males have anterior grasp-
ing antennae; in others this funetion is performed by the poste-
rior antennae or posterior maxillipeds.

The main axis of the appendages (excepting the anterior
antennae) may be considered as parallel to the dorso-ventral
diameter of the animal; accordingly anterior and posterior faces
are distinguished in an appendage as well as proximal and distal
portions, and inner or outer margins of the various joints.
This nomeneclature is useful, especially sinece most appendages
are flattened. The form, arrangement and number of the bristles
on the appendages are used a great deal in identification. and
for that reason the appendages must usnally be dissected off.

It is of importance to have only adult animals for study.
The adult male in most genera has noticeable sexual peeunliarities
in the structure of the fifth feet or in the grasping antenna.
The females are certainly adult if carrying eggs or spermato-
phores. In large animals it is a comparatively easy task to dis-
seet off the appendages, but in the majority of the Podoplea
and the smaller Gymunoplea it requires a good deal of patience
and a steady hand. A disseeting mieroscope is indispensable,
and it is a good plan to use fine needles, which may be ground
down to an edee. TFarrant’s fluid makes a good mounting me-
dium for permanent preparations. If it is spread thin over the
slide the appendages may be placed in order in it and the cover
elass put on without disturbing the arrangement. For the deter-
mination of the genus of an individual the feet especially must
be removed and examined.

Most of the drawings in this paper were made with the aid
of the Abbé camera. The keys, and deseriptions of all but new
speeies, are translated from Giesbreeht’s works of 1892 and 1895,
In the general key for the Gymnoplea the plan adopted in the
Tierreich (1898) has been followed, but only those genera are
included which from their distribution might be expected to
oceur in the San Diego region. Species keys are given in some
cases, but include only the speeies actually found: however, if
one sex of a form oceurs, and the other has not been obtained, a
deseription of the latter is given in most cases.
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It may be remarked that little defense is needed for translat-
ing bodily from Giesbrecht, in view of the fact that whatever
conld be written coneerning any form known to him has been
so well stated that one could not improve upon it.

Tollowing is a list of the speeies treated in this paper:

GYMNOPLEA. PAGE

1. deartia tonsa DADA ......oc0vcsnnsnsnssnnsnsnnssessssnssnnans 204
2. detideus armatus Brady . ..iciiiiinieiiisivasiiiiiaie st 145
» 3ooArviatellus setosus Giesbracht oo comes s s setssteine 180
4. Augaptilus longicaudatus Giesbreeht ............coiiiieannn 188
5. Calanus finmarchicus GuINer ...........c.vveeivevnniainnncs 125
6. Calanus gracilis DADA . ....cvenoesinen ssemasmsmases soaes 128
T+ Calanug minoy Gieabreeht .. iooioiiviasiisninbimGii 126
8. Calanus robustior Giesbrecht ........oiiviieiiiiiiiiiinines 129
9. Galanus  EenUICOTIAS DANE .. v sl s immininisiss iainsinimisisiscnis s o ie i scelie 127
10. Candacia bipinnata Giesbrecht ........cvviiceciinisiiveaaes 195
T Candaois curta DANR. oo vonii o inhione s ems isioio e s 196
12 Candacio acthionice DANA ... ciie s e sitn s v ss a8 ainetse et 196
13 Candaeid pectinald Brady: oy ciisaninais Svnanivaaia obmut 193
14.. Gentropages: bradys Wheeler .. .- st s s /sms s g gmmsssisisms 172
15. Clausocalanus arcuicornis Giesbrecht .............cc0cvvuen.. 142
16. Eucalantts atlenualus DANA . i.ovviieesin e i e vsss sile s 133
17. Eucalanus crassus Giesbrecht . ...covvvivviivesineiaisnninss 134
18; Eucalanus clongatud DaN .o veieesaissmnssaimaiainesssoseees 131
19. Eucalanus subtenuis Giesbrecht ........viiiviiniiiniinnss 135
20. Euchaeta acuta Giesbreeht ............oiiiiiinorannnnannn 157
21: Fuohaeta media Gieshrecht: ;. v cicisinisinsisievaaiiasg 160
D b R T e b 159
23. Euchirella amoena Giesbrecht . ... ....viiiieeevrnnnneeeeens 155
24. Euchirella galeata Giesbrecht .....oiciecivimantioeiavmmsin. 155
20. Fuchirella messinensis Giesbrecht ......ovvvvivienenrivninons 151
Euctirelio pulohira- Tobbock: o iimnaneiieie sy et 1563

2 Luchralla Yostrato: BLaNE - v i on il e e i Ve st s e 152
28, Gaidius pungens Giesbreeht . ... ..ot iiiniiinienana. 146
29, Heterorhabdus clausi Giesbrecht . ...... . .oiiieniinnnennss 185
30, Heterorhabdus longicornis Giesbreeht ............cciiinnnnn 186
31, Heterorhabdus papilliger Claus . ...t inineinnss 1584
32, Heterorhabdus spinifrons CIAUE ...wiiiissmiion samaak s e s 182
33. Labidocera trispinosa, new SPeCies .........cevvuvesvuananas 200
34, Lucicutia flavicornis Claus ... v, siiiinms v snsessia 150
30, Mecymocera claust THOMPBON .ivvieiviuinanivnisains i v s s b 1587
36. Melridia Tucens BoeeK ... rne e o veennnse s asrnaneens 177
37, Metridia Dosoki Gieshrecht ..o civiiassinemses sonae s 178
S8R aracalamis parHiE CIaNE L L e e e e e e 140
39, Phyllopus: Videntatus Brady: i s vnsaisism s sasinasn 101
40, Plewromamna abdominalis Lubboek ... ..ot iinins. 174
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PAGE
41. Blewromamma: gracilis: (Clang .o amsncs i dasass a5 n 175
42, Pleuromamma xiphias Giesbrecht .............vvinnneeenn.. 176
43. Bhincalanus nasutus Giesbreeht .......oiiiiiiiiieirennn.n. 136
44. Scolecithriz bradyi Giesbroeht ......coviiiiiiiiiiinrnn... 165
45. Scolecithriz danae Tubboek . ...ovee it iiiiiinnnnnnens 164
46. Scolecithriz pacifica, new speeies ...........civieienennnnns 168
47. Scolecithriz persecans Giesbrecht .............ccoviiunnnnnn 166
480 B colectthriz SImAlis SOl . .. i i oeiniesisinneiesiess shaeisiemn 170
49. Seolecithriz subdentata, new Speeies ...........coveevneeaans. 167
30. Undenchaeta major Giesbroeht .....oovvuiinieiiinneeeann. 148
51, Undeuchaeta minor Giesbrecht ........cviiiinrrrnnanns. 149

PoporLEA.

52. Clytemnestra rostrata Giesbreeht ................c..onna... 2
ag: Goryeasus carmatug Giesbrecht - neeaamimn cirrmnniassde 99 3
L\ Corycacus VeRUSTUS DAV .. o viee it s sisbiatats s v e 2
55, Fulerperacutifrons Giesbrecht (i v isiiiiiinenniinicsnaens 2 2
58.. Microsetella rosea Giesbrecht .o..vsiniviciiveaisne us 211
7. 10whong nona: GIeabracht .u. . ccwacrivesionncae s oo sineinenas 209
a8 Otthona plumifare: Baird: [ s oai oGt il 207
a8, Oncaea contfera Gieabrecht ... vimivivian s easasns s 216
60: (Oncaeq minuta 'Giesbrecht ...o. ccovie o iiivismnnnamnnesesaeas 217
Gl Supplira G angusta Dan®: o st el sl s e e e 29
G A A e S R AT o e e L S e e AT )
63. Sapphirina lomae, new SPECILS . ....ooveiuriiiiniirinnners 223
G4, Sapphirina searlata Giesbreeht ........... ... .00 i 0., 202

I Sub-order.—GYMNOPLEA.

Gymnoplea (sub-order) Giesbrecht, 1892, p. 41,
Gymnoplea (tribe) Giesbrecht, 1898, p. 7.

The genital orifices lie in the first segment of the posterior
division of the body: they are ventral and paired in the female,
unpaired and lateral in the male. The fifth pair of feet in the
female are like the preceding pairs, retrograded or lacking: in
the male a pairing organ always present. The first segment of
the posterior division of the body (abdomen) never bears
appendages.  The abdomen of the male is 5 segmented (fig. 3u),
and the female seldom earries the eggs in sacks hanging from
the genital orifice. The anterior antennae in the male may be
symmetrical, or one may form a grasping organ; in the female
the antennae are symmetrical.
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EKEY TO THE GENERA OF THE GYMNOPLEA.

(The genern marked with an asterisk have been found in the
San Diego region.)

1. Inner ramus of third and fourth feet 3-jointed, figs. 12a, 19b..... 2
1. Imner ramus of third and fourth feet 2-jointed, fig. 44d.......... 19
2. Inner ramus of first foot 3-jointed...... ..., 3
2. Inner ramus of first foot 2-jointed........cvvivivevronusnnnens 32
2. Imner ramus of first foot 1-jointed, fig, 15d ... ....covviivinn, 38
3. A black or brown knob on the first segment of the cephalothorax

in the antero-lateral angle, on the right or left side; figs. 33a,

L P T e e S P T ST P e O AT *Plenromamma
B Thig ENoD GDBBNG . i e sin s eialeid s s e sretitess S5 el alnsisls eima hralnraris Sch s 4
4, First joint of inner ramus of second foot with proximally eurved

hooks on the inner margin; fig. 35b............. .00t *Metridia
4. This joint, like the rest, bearing a bristle...........coovvenvnnn. 5
5. Terminal joint of outer ramus of third and fourth feet with two

spines or thorns on outer margin, and one terminal bristle; fig. 1d 6
5. Terminal joint as above, but with three spines on outer border;

Ga.

b b g R S e e A P N R S s e S Ty et Ga

. Terminal bristle of outer ramus of third and fourth feet with

broad, smooth border; fig. 1d .....ccvvviianennvrrrnanene *Calanus
Terminal bristle bearing teeth or spines on outer border; figs.

T ol S e e 7
7. One bristle of left ramus of furea much longer and thicker than

theothior furealibristles: s cumaemimiee: dilvis asaadrms 8
T..Burcal hristles symmEtriCal . ... uice veinieimmieie s aeniosa s smsisrinine 9
8. Mandibular blade with three or four teeth, the ventral one

hooked and separated from the others by a wide space; fig.

b S e a e A Ly o b Bt L IR I *Heterorhabdus
8. Mandibular blade with at least 8 teeth..............000u0en Disseta
9. Anterior antonnag: sYmMmMELTICAl avivisieie e e e s 10
9. Anterior antennae asymmetricnl . ....ce.ceiesiiisrrecniaannea. 14
10: Rami of fifth foot 3-Jointed; fig 88c. cqviiinvivue saiieinmmas 11
J0EBarm Yot fitth Taat Bqointad. .o st e s *AugaptilusQ
10. Outer ramus 3-jointed, inner ramus 2-jointed............ Isochaeta?
10. Outer ramus 3-jointed, inner ramus 1-jointed............... Isias?
10, Outer ramus 3-jointed, inner ramus lacking............. *Phyllopus?
10. Outer ramus 1-jointed, inner ramns rudimentary; fig. 42b *Arietellus?

11. Middle joint of onter ramus of fifth foot with a thorn-like pro-
cess which is fused with the joint; fig 32¢.......... *Centropages?

11. This joint with an awl-shaped or rudimentary bristle on the
inner border; figs. 36U, 388 . .. cives e mins e maine ateiets 12

12. Terminal joint of inmer ramus of fifth foot with five bristles;
T L T T e I P o *Lucicutia@
12/ Thig joint withiat least sizc bristles: oo oo .ol oo divian e div iy 13
13. Abdomen with 4 segments .....iceviiviiiivnesiviveai. Haloptilus?®
13. Abdomen with 3 segments .......coivviienvriiniions *Augaptilus?
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- Grasping antenna on right side
. Graspingiantenna on Jeft s1te ciiy v vssisuiesvntroms v sannieniieion. 1

Inner rami of both feet of fifth pair 3-jointed, with plumose
bristles; fig. 40a

......................................... 16
15, Inner rami rudimentary, without plumose bristles ............ Isias
16. Inner rami of feet of fifth pair unlike, the right foot with a
o D e, “Centropages}
16. Inner rami alike; figs 4le, 41d. c.vuvuiuinnineerviinn.s *Augaptiluss
17. Both rami of each foot of fifth pair 3-jointed........cocuuin... 18
17. Both outer rami 3-jointed, the inner rudimentary........ *Arietellus}
17. Rami of left fifth foot 3-jointed, of the right 2-jointed. . *Lucicutiat

18.

18.

Inner ramus of maxilla present, distal bristles of anterior max-
illiped naked or set with spines.............o.on..... Haloptilus$

Inner ramus of maxilla lacking; distal bristles of anterior max-
illiped  with  mushroom-shaped appendages  (ef. fig. 41b)

............................................... *Augaptilus3
19, Inner ramus of first foot 3-jointed...........ooviieuionnn... 20
19. Inner ramus of first foot 2-JoInted ..viine i nsrienersrnnanens 25
19. Inner ramus of first foot 1-jointed .......vvvvvvivniinn., EBurytemora
20, Head without dorsal cuticular lenses or lateral hooks, . ........... 21
20, Head with one or two pairs of euticular lenses and hooks on each
BIGL o e e e s s R e 3 S e TS 23
21, Rami of posterior antennae about equal in length....... Parapontella
2l duner ramus:muchithe shorter . :uvvvesaavicssvatve o 22
22. Abdomen with asymmetrical outgrowths ............... Pontellopsis
22, Abdomen symmetrieal ..... O e L R SO I L e e Pontellina
23. Head with two pairs of eye lenses..............coouunn Anomalocera
23. Head with but one pair of lenses ........ovvvinireinnnenennn. 24

ay

Last two thoracic segments distinet; anterior antennae of female
24-jointed; terminal portion of grasping antennae of male
SN e et e N e R e o e Pontella

24, Last two thoraecie segments fused; anterior antennae of female

22-jointed; terminal portion of grasping antennae of male

o o T e e P R e PSP e e pr st peras i o Ivellopsis
25, Hend with one pair of cuticular lenses; fig, 48a.......... *Labidocera
25, Head without dorsal cuticular lenses .......oovveiiinerenenanns 26
26. Inner rami of fifth feet jeinted. ... cooiiivunasi i *Centropages
26, Inner rami of fifth feet 1-jointed or absent,..............ouu. a7
27, Second maxilliped longer than the first ................ ..., 28
27. Second maxilliped shorter than the first ... ... ... ... o0, 29
28, I'urea long and narrow, at least six times as long as broad. .. .Temora
20, First joint of maxillipeds with few short bristles; fig. 47h. . *Candacia
29, This joint bearing long bristles set with spines................. 30
30. Outer ramus of posterior antennae less than half as long as the

INDOY FATIUE. s i ieisiatiataphia s/ Slaieial i sin slaiararatn: storatatuio s s o *Acartia
30. Outer ramus more than half as long as the inner............... 31
31, Posterior maxilliped 6- 7- jointed............coiiiuunnnnn Calanopia
31. Pogterior maxilliped: 3-jointed ......c.oeriiiismenneinin. Tortanus
32, Boil feet of fifth pair with inner rami, which are 2- or 3- jointed,

brastles: PIOMOSR i a i als damms isteiaalains foviiaisraieics *Lucicutia



120 University of California Publications. | Zooroay

32. Inner rami without plumose bristles, or lacking; the entire foot

may be absent on one or hoth sides. ... ..oooeiireeeevnnn.. 33
33. I'urea long and narrow, at least six times as long as broad. ... Temora
33. FPurea at most three times as long as broad.........c..oooev.n.. HE]
34, Middle joint of outer ramus of third and fourth feet with two

bristles; terminal joint with seven; fig. 12¢........o..0iun. ah
34. Middle joint with one, terminal with five..........ovvviniunn.. 37
35. Outer border of outer rnmus of swimming feet not denticulate. .

.................................................. Calocalanus
35. Outer border on rear pairs denticulate; fig. 12a........oov..nn. 36

36. Fifth foot lacking in female, or knob-like; in the male only the
letifith, Toobpresent’ vl sns Snsrsies e Acrocalanus
36. Iifth foot in female 2-jointed (fig. 12¢); in the male the right is

2-jointed, the left 5-jointed (fig. 12¢)......cconnn.... *Paracalanus
37. Outer ramus of first foot 3-jointed; fifth foot absent in female. ..
................................................. *Eucalanus

37, Outer ramus of first foot 2-jointed; fifth foot present in female

oi1ig IO = oo oo e A o B s *Rhincalanus
38. Imper ramus of second foot 3-jointed.................. *Mecynocera
38. Inner ramus of second foot 2-jointed (fig, 28D) . ..oviiinnnninns 39
38. Inner ramus of second foot 1-jointed (fig. 25e) ......oovuivn.. il

39. Terminal joint of outer rami of second to fourth feet with five

bristles on iNNer MABYFIN v v e sieeiessisrs s s snsisiss s Spinocalanus
30, Terminal joint with four bristles on inner margin (fig. 146)..... 40
40. Surfaces of rami of second to fourth feet without very large

spines; appendages of anterior maxillipeds have the form of

bristles or hooks
40. Surfaees of outer rami and of the two terminal joints of the

mner rami of the third and fourth feet with larger spines (as

in fig. 28b); part of the appendages of the anterior maxilliped

vermiform (fig. 30d) or pencillate ........c.coviiiinrinennn. 49
41. Basals and outer rami in second and third feet broader than in

the fourth pair, the second basal irregularly toothed on the

distal Border (. 1BU). ..\ vuvmeins vsinvmisinress *Clausocalanus
41. Second and third feet not differing as above from fourth foot... 42
42. Outer marginal thorns of terminal joint of outer ramus of third

and fourth feet comb-like and placed in deep indentations in

10U SITER 130 (0 N A e s = S S e H L o S Ctenocalanus
42 Thase of the NANAL- BHADE i s e aion e e s e 43
43. Fifth pair of feet symmetrical or lneking.........coovvunine.... 44
43. Fifth pair of feet asymmetrical or lacking .........o.civiinnnnn 47
44. Anterior part of head with a spine in the dorsal median line....

.................................................. Gaetanus?
44, Head withonb Bhis Bpine . cos seuiisamissimis v nviss s 45
Chis A0S AR ) BTN S e e L e B Pseudocalanus?
45. Fifth foot 2-jointed, with a thick, curved bristle at the end..... 46
46, Terminal bristle of fifth foot much longer than the basal joint

................................................ Drepanopus?

46. Terminal bristles not as long ns, or but little longer, than basal
ATUEIE £ b o s M e e R A A Stephus?®
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47. I'ifth feet, especially the left, with several apical appendages. ..
................................................... Stephusj
47. Fifth feet slender, stylet-like, with a few short needles or with
but one needle or hook-like appendage............couvnn.... 48
48. Fifth feet slender, stylet-shaped, about as long as the abdomen. ..
.............................................. Pseundocalanusy
48. These shorter than the abdomen, the right foot with a terminal
BOOK iiviioreons TR e s (e e 6 R e T T Drepanopus}
49. Cephalothorax broad to globular ............cvvveuin..... Phaenna
49. Cephalothorax elongate, ellipsoidal (figs. 26a, 20).............. 50
30. Head distinct from thorax ........sssesseceravessins Xanthocalanus
50. Head fused with thorax (figs. 264, 27) ... ..cvuinnn.. *Scolecithrix
v B et I T AT 0 e e U T A RO e e T e b vy H2
b b S T o L A e e e o B S A A 59
52, Last thoracie segment prolonged laterally into a long, pointed
Procass s Chpa.. 40, 100 ) . oo inmnrvsreisie srsmeie oumosisio s e eresssmmlars 53
52, Lateral angles of last thoracie segment rounded or slightly pointed
G R O B Y e s 3 e e e e e e e AT S AL S A e e 56
53. Bristles of the sixth joint from the last in the anterior antennac
thieck and transversely ringed ...........ciiiiiennin Bradyidius?
53. These bristles of the usual form ........ciciiiiviniiiineinans 54
54. Rostrum with two heavy teeth (fig. 1da)............... *Aetideus?
54. Rostrum with one point (fig. 156) or lacking.................. 55
53. Outer ramus of first foot 3-jointed .........coviiiiiinnan. Chiridius?
53. Outer ramus of first foot 2-jointed (fig. 15d).......vu... *Gaidius9
56. Roomi of posterior antennae about equal in length........ “Buchaeta?
56. Outer ramus at least 114 times as long as the inner ramus
b i e s e e e i e U U T S s s 57
57. Inner border of first basal of fourth foot naked or feathered..... 58
57. Immer horder with teeth or spines (figs. 190, 20d)....... *Buchirellaq
58. Head with or without erest (figs. 16a, 17a); last thoracie segment
not produced into spines or blunt processes........ “Undeuchacta?
58. Heand with median erest, last thoracie segment produced into
blunt processes (not spines) ........c....coiiiiiians Chirundina?
59. Last thoracic segment on each side with a strong point (fig.
L) e T A e e S8 dia s e i e et s e 2 e *Aetidiusg
59. Last thoracie segment rounded (fig. 20a).....ooviiiiiiiiinns G0
60. Right fifth foot with forceps (figs. 200, 21b)............ Euchirellat
60. Right fifth foot ends in a stylet without forceps (fig. 23a).... 61
61. Inner rami of posterior antennae at most equal in length to the
L ey o I A ) = G R S o O LR e Euchaetal
61. Inner rami of posterior antemnae over half the length of

CHOIGUEAL vucosivintesninisissislasasoisiasiatsabiusieso s siniy lere s sop 40 ge “Undeuchaetaf
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Fam. CALANIDAE.

Dana (subfamily), 1852,

Claus, 1863, p. 166.

Giesbrecht, 1892, p. 415 1808, p. 12, :

First antennae of male symmetrieal or nearly so, not genicu-
late: aesthetasks more numerous than in female. Fifth feet of
female either like the preceding omes or in various stages of
degeneration, often resulting in complete loss. The males vary
from the females in the segmentation and form of abdomen, in
structure, number of joints, and appendages of the anterior
antennae, and in the form of the fifth foot. IHead usually dis-
tinet from thorax: the two last thoracie segments usually fused.
Rostrum with one or two joints, sometimes lacking. Abdomen
of female usually with 4 (fig. 1a), seldom with 3 or 2 segments;
that of the male with 5, often with very short anal segment.
Anterior antennae of female, 16- to 25-jointed. Outer ramus of
second antennae one-half to four times as long as the inner, 5- to
8-jointed, middle joints short, end ones usually elongate. Six
to eight teeth on blade of mandible, outer ramus 5-, inner ramus
2-jointed. Maxilla with at least two lobes on inner margin and
one on outer; outer ramus always present, inner 1- to 3-jointed,
seldom fused with second basal. Proximal and distal ecurved
bristles of first maxilliped usually equal in length, the former
sometimes modified into delicate saclike appendages (fie. 300).
Second maxilliped elongate, terminal portion (inner ramus) 5-
jointed, from one-third to one and one-half times the length of the
second basal. Outer rami of first to fourth feet 3-jointed (that
of first foot oceasionally 2-jointed) : inmer ramus of first and
second pairs 1- to 3-jointed, of third and fourth 3-jointed ; term-
inal bristle of outer rami at times with smooth border (fie. 1d),
not serrate. Inner rami of fifth pair of male rarely 3-jointed,
mostly rudimentary or lacking: the outer ramus forms hooks
or shears; occasionally the entire appendage of one side may be
absent.
Sub-fam. CALANINAE.
Calanina Giesbrecht, 1892, p. 44,
Fifth pair of feet in the female in all respects like the pre-

ceding pairs; in both sexes all five pairs are provided with 3-
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jointed inner and outer rami, and the number of outer marginal
bristles on the outer ramus is the same in all the feet. The
number of bristles on the inner ramus of the first pair is: one
on the first joint, two on the second, six on the third (one on
outer margin) ; on the terminal joint of the second and third
pairs there are eight (two outer marginals). The fifth pair of
feet in the male is always modified to form an accessory sexual
organ : the right foot has a 2-jointed basal and is biramous, each
ramus with three joints; the left foot has also a 2-jointed basal,
and a 3-jointed outer ramus, while the inner ramus is redueed
and may be entirely absent.

1. Genus Calanus Leach.
Monoculus Gunner, 1765,
Calanus Leach, 1819, p. 539.
Undina Dana, 1852, p. 1047.
Cetochilus Claus, 1863, p. 169,
Calanus Brady, 1883, p. 30.
Calanoides Brady, 1883, p. T4
Undina Brady, 1883, p. 52,
Calanus Giesbrecht, 1892, pp. 45, 88, 725,
Calanus Dahl, 18945, p. 61.
Calanus Dahl, 1898, p. 13,
Calanus Wheeler, 1899, p. 164.

Q Head free, or fused with thorax; fourth and fifth thoracic
seements not fused. Abdomen with 4 segments, oenital segment
symmetrical, furea oceasionally asymmetrical. Anterior antennae
95-jointed, terminal joints with long, plumose bristles; the anten-
nae vary in length, in some cases not reaching the posterior end
of the body, in others extending beyond the furca (fig. Ba).
Rami of posterior antennae of about equal lengths, outer ramus
7-jointed. Inner ramus of maxilla 3-jointed. Anterior maxil-
liped with long, curved hristles on inner border, outer border
with a plumose bristle. Inner ramus of posterior maxilliped
long, 5-jointed, bristles long and stiff, usually not plumose.
Outer and inner rami of first to fourth pairs of feet 3-jointed,
first. second and third joints of outer rami of all with 1, 1. 2
mareinal spines, respectively, terminal bristle sealpelliform, its
margin smooth (fig. 1d). Inner ramus of first foot with 1, 2, 6
bristles on the first, seecond and third joints in order: terminal
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joint of inner ramus of second and third feet with eight bristles.
Iifth foot like the others.

& Abdomen with 5 segments, genital orifice on left side of
genital segment.  Number of joints in the anterior antennae
reduced, at least by fusion of the first and second joints. Mouth
parts often retrograded: swimming feet usually as in the female.
Fifth feet in some eases similar to the swimming feet, in others
asymmetrical pairing organs (fie. 15, ¢), 2 basals on each side,
richt foot (fiz. 16) with 3-jointed outer and inner rami, the left
(fig. 1c) with 3-jointed outer ramus without plumose bristles,
inner ramus reduced or lacking.

KEY TO THE SPECIES.

?1. Anterior antennae extend bevond end of ¢ephalothorax for at

leart halEats Tanorbhl (AD BR) . i o b i s 2

L. Anterior antennae do not extend beyond end of eephalothorax,
or unly foriafew joints at most v iams s A b 4
2. Bristles of furea symmetrieal ..., .. C. tenuicornis
2. Furea with an elongated bristle on left side.........ooonoo... 3

3. Ventral surface of genital segment very strongly eonvex (fig. 5¢)
................................................. C. robustior

3. Ventral surface of genital segment rather slightly convex (fig.
e e e C. gracilis

4. Head not fused with thorax: ecephalothornx with six segments
(g da) s s e e e e s C. finmarchicus

4. Head fused with thorax: cephalothorax with five segments (fig.
s T e (U O R T e e T o e e C. minor

&1. Anterior antennae longer than body by at least six joints. .. .......
............................................... C. tenuicornis
L. Anterior antennae not longer than body, or but slightly so....... 2

2. Outer margin of terminal joint of outer ramus of second to
fourth feet Aentictlatel .. ... .ve ceewenonsionss s e oesiosoess s 3
2. Outer margin of same smooth or feathered...................... +
3. Immer rami of fifth feet similar in strueture.............. C. gracilis
3. Immer ramus of left foot of fifth pair shortened and without bristles
.................................................. C. robustior
4. Outer ramus of right fifth foot with plumose bristles on inner
LYY b S e s R C. minor

4. Outer ramus of right fifth foot without bristles on inner margin
(fig. 1b); outer ramus of left foot (fig. 1¢) less than twice as
long as that of the right ivicciiiiiviinininann C. finmarchicus
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1. Calanus finmarchicus Gunner.

Monoeulus finmarchicus Gunner, 1765, p. 175, figs. 20-30,

Calanus perspicar Dana, 1852, p. 1071; 1855, pl. 74, figs. la-e.

Cetochilus helgolandicus Claus, 1863, p, 171, pl. 26, figs. 2-9.

Calanus finmarchicus Brady, 1883, p. 32, pL. 1, figs. 1-10.

Calanus finmarchicus Giesbrecht, 1892, pp. 89, 2i8, pl. 6, fig. 19;
pl. 7, figs. 32, 33; pl. 8, figs. 3, 15, 21, 31, 33; 1808, p. 14.

Calanus finmarchicus Wheeler, 1809, p, 164, fig. 1.

Fig. l.—Calanus finmarchicus.  (a) Temnle, lateral, x18. (b)) Outer
ramus of right fifth foot of male 3195, (e) Left fifth foot
of male X140, (d) Outer ramus of third foot of male
w140, St., terminal bristle.  Se., outer marginal bristle.
(e) Basals of fifth foot of female X 195.

@ Head not fused with thorax, front and lateral portions of
fifth thoracic segment rounded, fureal bristles symmetrical.  An-
terior antennae extending about to end of abdomen, aesthetasks
not doubled on any joint. Distal margin of second bhasal of
second to fourth feet with a tooth: the proximal spine of the
outer marein of terminal joint of outer ramus divides the margin
in these pairs (respectively) into portions as 2:1, 2:1, 3:1.
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First basal of fifth pair with concave dentate inner border
(fig. 1e).

& Head not fused with thorax, anterior antennae straight;
outer ramus of right fifth foot without bristles on inner margin
(fiz. 15), terminal bristles sometimes dentate, thorn-like. Basals
and proximal joint of outer ramus of left foot (fig. 1e) elongate.
terminal joint of outer ramus shortened. Outer ramus of right
foot (excluding terminal bristle) reaches at most to the distal end
of the second joint of the outer ramus of the left foot. TInner
rami of both feet similar in structure.

Coloration: Rather transparent, with variably distributed
red piegment. In some eases this is found only in one of the
anterior antennae, in others in the thorax and appendages, while
the entire body of some animals is brightly colored.

Length: Both sexes, 2.6-3.1 mm.

Oceurrence: Probably the commonest species in the San
Diego region, oceurring abundantly in nearly all eollections with
the larger nets; in some cases C. finmarchicus is almost the only
species, and is very often predominant.

2. Calanus minor Claus.
Cetochilus minor Claus, 1863, p. 172, pl. 26, figs. 1-8.
Calanus valgus Brady, 1883, p. 33, pl. 3, ﬁgs.. 1-7.
Calanus minor Giesbrecht, 1892, p. 90, pl. [;_,- figs. 3, 16, 22; pl. 7,
figs. 6-22; pl. 8, figs. 1, 9, 19, 30; 1898, p. 15.
Calanus minor Wheeler, 1899, p. 165, fig. 2.

)’_‘EDP

Fig. 2.—Calanus minor. TFemale, lateral, 31,

T

Q Head fused with thorax, forehead and lateral edges of last
thoracic segment rounded. Anterior antennae not as long as the
body. Distal margin of second basal in second to fourth pairs
of feet with a tooth; the proximal outer marginal spine of the
terminal joint of the outer ramus, in the second to fourth pairs,
respectively, divides the margin into portions as 5:4, 10: 7, 2: 1:
Inner margin of first basal of fifth feet straight, more coarsely
dentate than in C. finmarchicus.
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£ Anterior antennae bent into S-shape; joints 3, 4 and 5, and
24 and 25 fused. Right fifth foot with 2 bristles on inner margin
of third joint of outer ramus, terminal bristle short; terminal
joint of left foot with three small bristles.

Coloration : About as in C. finmarchicus.

Length: Female, 1.8-2 mm. ; male slightly smaller.

Oceurrence : Not at all abundant, but coming in most ecatches

with C. finmarchicus.

3. Calanus tenuicornis Dana.
Calanus tenwicornis Dana, 1849, p. 278; 1852, p. 1069; 1855, pl.
73, figs. 10a, 10b.
Calanus tenuicornis Giesbrecht, 1802, pp. 90, 129, pl. 6, figs. 12,
13; pl. 7, figs. 5, 16, 23; pl. 8, figs. 18, 27; 1898, p. 18.

a

b

Fig. %.—Calanus tenuicornis. (a) Male, lateral, X31. (b) Left fifth
foot of male X83.

Q Head not fused with thorax; forehead and angles of last
thoracic segment rounded; bristle of furca asymmetrical, outer
marginal minute. Anterior antennae at least 114 times as long
as the body. Proximal outer marginal spine of terminal joint
of outer ramus in second to fourth feet, respectively, divides the
margin into portions as 5:4, 10:7, 74

& Anterior antennae as in @, except for fusion of joints 1
and 2, 3 to 5, 7 and 8, 9 and 10, 24 and 25. Mouth parts re-
duced: no bristle on inner margin of outer ramus of either of
the fifth feet; terminal bristle of right thorn-shaped, that of the
left slender; inner rami of both feet similar. Basal portion and
two proximal joints of outer ramus of right elongate, terminal
joint shortened.

Coloration: A variable amount of red or orange in antennae
and mouth parts and oil drops of the same color in body.
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Length : Iemale, 1.8-2 mm. ; male, 1.5-1.8 mm.
Occurrence: Fairly abundant, both in summer and winter
collections.
4. Calanus gracilis Dana.
Calanus gracilis Dana, 1849, p. 278; 1852, p. 1078; 1855, plL
74, fig. 10.
Cetochilus longiremis Claus, 1863, p. 171, pl. 26, fig. 1.
Calanus graeilis Brady, 1883, p. 35, pl. 5, figs. 1-6; pl. 6, fig. 10.
Calanus graeilis Giesbreeht, 1802, pp. 90, 128; pl. 6, fig. 1; pl. 7,
fig. 26; pl. 8, figs. 2, 4, 6-8, 12, 16, 26; 1898, p. 17.

ﬂ =
Fig. 4.—Calanus gracilis. (a) Genital segment of female, lateral, X83.
() Outer margin of first basal of anterior maxilliped of
female X}140.

¢ Head fused with thorax; forehead and sides of last thoracic
segment rounded. Left side of furea with one elongated bristle.
Anterior antennae at least 114 times as long as the body. There
Is a process at the base of the inner marginal bristle of the second
basal of the second foot (ef. fig. 5d). The proximal outer marginal
spine of terminal joint of outer ramus in second to fourth feet,
respectively, divides the margin into portions as 1: 1,4:3,4:3 in
length. First basal of fifth pair with feathered inner margin.

& Head separate from thorax, anterior antennae straight,
joints 1 and 2, 24 and 25 fused. Mouth parts greatly reduced.
Outer border of third joint of outer ramus denticulate in second
to fourth feet. Right foot of fifth pair and inner ramus of the
left as in the preceding pairs: basals and first two Joints of left
foot elongate, third joint shortened, no bristle on inner border of
outer ramus.

Coloration : Transparent, with little or no pigment in body.

Length: Female, 2.4 mm.

Occurrence: San Diego, July 14, 1903, one female: December
23, 1903, 14 females.
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5. Calanus robustior Giesbrecht.

Calanus robustior Giesbrecht, 1888, p. 332; 18902, pp. 91, 129;
pl. 7, figs. 15, 19, 25, 30; pl. 8, fig. 34; 1898, p. 18.
Calanus comptus Scott, T., 1893, p. 26, pl. 5, figs. 46-50; pl. 6,

figs. 1-5.

b

b2 8 rit.
Pig, 5, —Calanus robustior. (a) Female, lateral, X36. (b) Outer mar-
gin of first basal of anterior maxilliped of female X}140.
(¢} Genital segment of female, lateral, X83. (d) Inner
ramus of second foot of female > 185, B.2, secomd basal
of feot. Ri1, first joint of immer ramus. Si., inner mar-
ginal bristle.

Allied to C. gracilis, but in the female the ventral surface of
the genital segment is mueh more convex (ef. figs. 4da and 5¢),
and the first basal of the anterior maxilliped has a bulging
protrusion on the outer border (cf. figs. 40 and 5b).

& Bristles on anterior maxilliped longer than in €. gracilis,
inner ramus of left fifth foot stylet-like, jointed and withont
bristles, outer ramus much elongated.

Coloration: As in C. gracilis.

Length: Female, 3.17 mm.

Ocecurrence: San Diego, July 14, 1903, one female: December
21, 1904, December 29, 1904, one female each day.



130 University of California Publications. [ ooLoGY

Sub-fam. EUCALANINAE,
Euealanina Giesbrecht, 1802, p. 45.

Q Body elongate, head for the most part much lengthened
(figs. 6a, b) and seldom distinet from the first thoracic segment.
Rostral filaments slender, abdomen usunally with three segments,
seldom with four; furea often fused with the anal segment. First
and second and eighth and ninth joints of anterior antennae
fused. The swimming feet, and especially the rami, are short in
comparison with the length of the body ; inner ramus of first pair
1- or 2- jointed, 3-jointed in the following pairs. Terminal bristle
of outer rami with smooth edge, that of the first pair as in the
succeeding three pairs; fifth pair absent or uniramous; if present,
with from three to five joints.

& Body, especially the head, shortened (fig. 6¢); anterior
antennace without reduction in number of joints; furca as in the
female.  The mouth parts may be stunted. Fifth pair of feet
not well developed, left foot uni- or biramous, right uniramous
or lacking.

1. Genus Eucalanus Dana.
Calanus Dana, 1848, p. 11; 1849, p. 278.
Fuealanus Dana, 1852, p. 1047,
Luwcalanus (in part) Lubbock, 1856, p. 13; 1860, p. 160,
Calanella Clans, 1863, p. 174; not Eucalanus Claus, 1881, p. 325,
Euealanus Brady, 1883, p. 37,
Kucalanus Giesbrecht, 1888, p. 333; 1892, pp. 46, 131, 739: 1895,
p. 246; 1898, p. 19,
Eucalanus Wheeler, 1808, p. 166.

Anal segment and furea fused. latter asymmetrical: head
triangular, often elongate, fused with thorax; abdomen short,
that of female with three or four segments, of the male with 5.
Anterior antennae longer than body, 23-jointed in female, term-
inal bristles plumose and colored, Outer ramus of mandible 7-
or 8- jointed and shorter than inner. Mandible of female longer
than maxilla: second basal of mandible makes with the outer
ramus a cylindrical body on which the inner ramus articulates
proximally to the outer ramus (fiz. 7¢). Inner ramus of posterior
maxilliped with long bristles. Swimming feet short; outer rami
3-jointed, inner ramus of first pair 2-jointed, of second to fourth
pairs 3-jointed. Fifth pair absent in female; in male (fie. 6d)
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both are uniramous. The left 4-jointed, the right 1- to 4- Jjointed
or lacking. Head appendages of male retrograded and modified,

body shortened.
KEY TO SPECIES.

Abdomen with' 3 or 4 segmentsi . ciie: s iiu s s Q

Abdomen with 5 Segments. .. .....viuerorieereensensinnniniis &
1. T'wo segments between anal and genital segments (fig, 6a)......

................................................. E. elongatus

1. One segment between genital and anal segments (g, T0):viuias 2
2. Inner border of second basal of mandible divided into two
approximately equal portions by the insertion of the inner

I T R SR Rl L e o e e B ) E. attenuatus

2. Proximal portion much longer than distal ..................... 3

3. Two terminal bristles of left side of furea longer but hardly
thicker than on the right side; genital segment (fig. 8d) much
broader than long, onion-shaped ...................... E. crassus

3. Two terminal bristles of left side of furea longer and much
thicker than on the right side. Second basal of maxilla with
four inner marginal bristles; forehead (fig. 9a) triangular,

FOnnda T URErOTIE Nt e S 0 E. subtenuis
&1 Both feet of fifth pair presenti. s v v it vias tve i o 2
1. Right foot of AAfth pair aAbSONE. .. ovveeeannsvornsisesnssonisans 3
2. Outer ramuy of posterior antenna does not extend by far to the
distal border of the first joint of the outer ramus. ... . E. elongatus
2. Outer ramus reaches almost to the distal border of first joint of
b1 e e I L s s s S e e S E. attenuatus

3. Terminal joint of fifth foot at least as long as the apical bristle;
outer border of second joint of inner ramus of second to
fourth (as in fig. Sa) feet without tooth................ E. crassus

3. Terminal joint of fifth foot shorter than apical bristle...BE. subtenuis

1. Eucalanus elongatus Dana.
Calanus clongatus Dana, 1848, p. 18; 1849, p. 278; 1852, p. 1079;
1855, pl. 75, figs. 1a, b.
Eucalanus clongatus Giesbrecht, 1892, pp. 131, 149, pl. 11, figs.
2, 7, 12, 20, 25, 32, 36; 1895, p. 246; 1898, p. 20.

? Two free segments between genital and anal, former
longer than broad ( fig. 6a, ). Forehead of regular triangular
shape. Iirst and second joints of outer ramus of posterior anten-
nae not fused, first joint of inner ramus little longer than the
second and over three times as long as broad. Inner margin of
second basal of mandible with three bristles. End of inner ramus
does not reach distal end of second basal by about the length of
the ramus; its first joint with 2, the second with 5 bristles. Sec-
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ond lobe of inner margin of maxilla present, third lobe with four,
second basal with 5 bristles. First joint of inner ramus of pos-
terior maxilliped with 3 bristles, second with 4.

Fig. 6.—Eucalanus elongatus. (a) Female, dorsal, X15. (b) Female,
lateral, X15. (¢) Head of male, dorsal, X37. (d) Fifth
foot of male, x40; left foot at left of figure.

& Pronounced secondary sexual characters; right fifth foot
present, left as long as the fourth foot exclusive of terminal
bristle.

‘oloration: Very transparent, with a small though varying
amount of red in the body, usually limited to a single oil-drop
near the posterior end of the thorax. (See note also.)

Length: Female, 4.4-7.5 mm.; male, 4 mm.

Ocenrrence: A very common species, present in practically
all hauls with the 000 net, both in winter and summer.

The most numerous specimens belong to a variety of . elongatus ns in
Giesbrecht’s monograph (1892), in which the last thoraecie segment is
rounded instead of pointed. But Giesbreeht, 1895, p. 246, calls attention to
this difference, The fypical form with pointed thoracic segment occurs in
the San Diego region, and so far one specimen has been taken, a female,
length 714 mm. The bristles on the posterior maxillipeds and the maxilla
are faintly orange, those on the feet a rich orange, as far as seen, the feet
being badly broken.
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2. Eucalanus attenuatus Dana.

Eucalanus attenuatus Dana, 1848, p. 18; 1849, p. 278; 1852, p.
1080; 1855, pl. 75, figs. 2a-e.

Calanus mirabilis Lubbock, 1856, p. 16, pl. 5, figs. 1-G.

Calanella mediterranea Claus, 1863, p. 176, pl. 28, figs. 6-11.

Eucalanus attenuatus Giesbreeht, 1892, pp. 131, 150, pl. 3, fig. 1;
pl. 11, figs. 1, 11, 13, 16, 18, 24, 40; pl. 35, figs. 3, 6, 17,
25, 34, 37; 1898, p. 20.

\C

Fig. 7.— Eucalanus attenvatus. (a) Head of female, dorsal, x20. (b)
Abdomen of female, X31. Gen. seg., genital segment. F.4a.
seg., furea and anal segment. (¢) Mandibular rami, female,
K31, Ri., inner ramus,

genseg.

Q@ Forehead (fig. Ta) triangular, indented on each side, much
tapering. Genital segment longer than broad, between it and
anal segment but one free seement (fig. 76). First joint of inner
ramus of posterior antenna 4 times as long as broad and 114
times as long as the second ; two inner marginal bristles on second
basal of mandible (fiz. T¢), end of inner ramus distant from
distal end of second basal more than the length of the ramus.
Maxilla as in K. elongatus; fivst joint of inner ramus of posterior
maxilliped with 3 bristles, second with four.

& Pronounced secondary sexmal characters; right fifth foot
present, left considerably shorter than the fourth foot.

Coloration : Similar to that of E. elongatus; T have never seen
animals with the plumes at the ends of the antennae entire; in
Wheeler's specimens they were colorless; in (esbrecht’s at
times orange and iridescent.

Length : Female, from 4 to less than 5 mm.; male, under 3.5
mm.

Oceurrence: A few come in the hauls with elongatus, but are
not nearly so common. They were especially abundant in June
and July, 1903.
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3. Eucalanus crassus Giesbrecht.

Euealanus erassus Giesbreeht, 1888, p. 333; 1892, pp. 132, 151;
pl. 11, figs. 8, 10, 17, 21, 22, 38; pl. 35, figs. 4, 20, 26-28;
1898, p. 22,

Pig. 8.—FKucalanus erassus, (a) Tourth foot of female X83. (b) Head
of female, lateral, »l18. (¢) Head of female, dorsal, X18.
(d) Abdomen of female, ventral, X83.

Q@ Genital segment (fie. 8¢) mueh broader than long, onion-
shaped ; between it and anal segment but one free segment. Fore-
head (fig. 8¢) flatly rounded, furca and second terminal bristle
slichtly asymmetrical. First two joints of outer ramus of poste-
rior antennae fused, first joint of inner ramus shorter than
second and about twice as long as broad. Inner ramus of man-
dible reaches the distal margin of second basal; first joint of
inner ramus with two bristles, second joint with four. Second
lobe on inner margin of maxilla absent, third lobe with three,
second basal with 4 bristles; first and second joints of inner
ramus of posterior maxilliped with 3 bristles.

& Secondary sexual charaeters not pronounced ; right foot of
fifth pair absent.

Coloration : Transparent; there was no pigment in my speci-
men.

Length : Female, 3 mm.

Oceurrence: San Diego, June 16, 1904, one female.
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4, Eucalanus subtenuis Giesbrecht.

Fuealanus subtenuis Giesbreeht, 1888, p. 333; 1892, pp. 132, 150,
pl. 11, figs. 4, 23, 42; pl. 35, figs. 9-11, 18, 20, 30; 1898,
p. 21,

Fig. 9.—Eucalanus sultenuis. (a) Head of female, dorsal, x20. (b)
Head of female, lateral, X 20.

Q Genital segment somewhat longer than broad, between it
and anal segment one free seegment ; forehead (fig. 9a) as in E.
attenuatus, but less prolonged and not indented on sides. First
joint of outer ramus of posterior antennae fused with second,
first joint of inner ramus 3 times as long as broad, and as long
as second joint; seeond basal of mandible with 2 bristles on inner
border, first joint of inner ramus with 2 bristles, second with 4;
second inner lobe of maxilla absent, third with 4 bristles, second
hasal with 4; same number on first joint of inner ramus of pos-
terior maxilliped.

& Secondary sexual characters not pronounced; right fifth
foot absent. -

Coloration: Transparent, without pigment.

Length: Female, 2.7 mm.

Oceurrence : San Diego, June 16, 1904, one female.

2. Genus Rhincalanus Dana.
Calanus Dana, 1848, p. 11; 1849, p. 278.
Rhincalanus Dann, 1852, p. 1082; 1855, pl. 76, figs. 2a-d.
Rhincalanus Brady, 1883, p. 40.
Rhinealanus Giesbrecht, 1888, p. 334; 1892, pp. 47, 152, 761;
1898, p. 22.
Rhincalanus Scott, 'T., 1803, p. 50.

Q Five segments in cepalothorax (head and thorax fused),
fourth and fifth thoracie segments distinet. Tead similar to
Fucalanus attenuatus, but produced into a snout-like process
(fig. 10a). Abdominal and thoracie segments with spines; abdo-
men with 3 segments, furca fused with last segment, and asym-
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metrieal.  Anterior antennae much longer than body, 23-jointed
(joints 1 and 2, 8 and 9 fused) ; rami of posterior antennae equal
in length; mandible not longer than the maxilla. Swimming
feet short, rami of first pair 2-jointed, of second to fourth pairs
3-jointed. Iifth foot (fiz. 105) uniramous, present on both sides,
each 3-jointed ; second joint with one plumose bristle, third with
two; a thicker bristle at end of third joint, plumose on inner
border,
& Anterior antennae shortened; fifth foot on the left side
2-jointed.
TeEtiATEH L0t DIrATNOUS o S e e e s o oy s &
Both feet of fifth pair univamous. ..................... Q

1. Rhincalanus nasutus Gieshrecht.

Rhincalanus nasutus Gieshreeht, 1888, p. 334; 1892, pp. 152, 160;
pl. 3, fig. 6; pl. 9, figs, 6, 14; pl. 12, figs. 9-12, 14, 16, 17;
pl. 35, figs. 46, 47, 49; 1898, p. 22,
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Fig. 10.—Rhincalanus nasutus. (a) Female, dorsal, xX18. (b) Fifth foot
of female X260,

@ Front of head elongated; indented on the sides (fiz. 10a) ;
rostral filaments ventral, not visible from above. TFifth foot with
one bristle on second joint, three on third (fic. 100.)

& Right fifth foot with strongly eurved bristle at end: left
with long outer ramus reaching almost to end of inner ramus.
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Coloration: Transparent; small amount of red on sides of
body and faint yellowish tinge to whole, distinet from the glass-
like clearness of Eucalanus.

Length: Female, 3 mm.; male, 2.7 mm,

Oceurrence: A female was first seen, San Diego, June 10,
1904, but two or three oceur in most catehes when Fucalanus is
abundant.

3. Genus Mecynocera 1. C. Thompson.
Leptocalanus Giesbrecht, 1888, p. 334,
Mecynocera Thompson, I, (., 1888a, p. 150.
Mecynocera, Giesbrecht, 1892, p. 160; 1808, p. 23.
Mecynocera Wheeler, 1899, p. 167.

Furea symmetrieal, artieulating with anal segment ; mandible
shorter than maxilla and less than half as long as the fourth pair
of feet, similar in strueture to that of Calanus, but inner ramus
is nearly as long as second basal and twice as long as outer
ramus; inner ramus of posterior maxillipeds at least as long as
first or second basal. First pair of feet with outer ramus of three
joints, inner of one joint: fifth pair present, with five joints on
either side. & Unknown.

@ Head distinet from thorax: rostral threads delicate; abdo-
men short, with three segments; genital segment and furea sym-
metrical.  Anterior antennae of unequal length, more than twice
as long as the body, with 23 joints, bristles few and very long.
Inner ramus of posterior antennae nearly twice as long as outer
ramus. The succeeding appendages, similar to those of Calanus:
feet short, outer rami with three joints, inner ramus of first pair
with one joint, of second to fourth with three; fifth pair with
basals, outer ramus with three joints, inner ramus lacking.

1. Mecynocera clausi I. C. Thompson.

Mecynocera clausii Thompson, L. C., 1888a, p. 150, pl. 11, figs. 1-4.

Leptocalanus fitiformis Giesbrecht, 1888, p. 334,

Mecynocera elausii Giesbreeht, 1892, p. 160, pl. 5, fig, 1; pl. 11,
figs. 43, 45; pl. 35, figs. 21, 22; M. elausi, 1898, p. 23,

Meeynocera clausii Wheeler, 1899, p. 167, fig. 5.

The only species of the genus.
Coloration : Exceedingly transparent, without pigment in my
specimens.
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Length: Female, 0.9-1 mm.
Oceurrence : The only specimens I have were collected Decem-
ber 30, 1903, on the “‘Banks™ off Point Loma.

Iig. 11.—Mecynocera clausi. TFemale, dorsal, %45,

Sub-fam, PARACALANINAE.
Paracalanina Giesbrecht, 1892, p. 48,

@ Cephalothorax with four segments, abdomen with from two
to four; rostrum ends in two soft filaments. Anterior antennae
25-jointed, with long terminal joints, but the division between the
first and second and eighth and ninth joints may not be clear.
Outer ramus of posterior antennae at most as long as the inner
ramus; the mouth parts like those of Calanus. Terminal bristle
of outer rami of feet with smooth border: basals and rami set
with spines; fifth foot rudimentary (2- 4- jointed) or lacking.



Vo2l Esterly.—Copepoda of the San Dicgo Region. 139

& Characters as in the male of Calanus; the number of joints
in the anterior antennae more reduced, the end-joint always
shortened, and sometimes fused with the preceding one; fifth pair
of feet weakly developed, the left 5-jointed, the right 4- or 2-
jointed, or lacking.

1. Genus Paracalanus Boeck.
Calanus Clavs, 1863, p. 172,
Paracalanus Boeck, 1864, p. 8.
Paracalanus Claus, 1881, p. 326.
Paracalanus Bourne, 1889, p. 145.
Paracalanus Giesbrecht, 1892, pp. 48, 164, 757; 1898, p. 23.
Paracalanus Dahl, 1893, p. 21.
Paracalanus Wheeler, 1899, p. 168.

Second basal of first pair of feet with an inner marginal
bristle ; proximal division of outer border of third joint of outer
ramus of fourth pair (fiz. 12a) over twice as long as the distal;
outer border of the second joint not dentate; proximal division
of the outer border of third joint of outer ramus in the third and
fourth feet dentate; sealpelliform terminal bristle of the outer
ramus in the third pair longer than the end joint; second joint
of inner ramus of first pair with 5, third of same in second pair
with 7 bristles. The abdomen of the female (fig. 125) with 4 seg-
ments: the last joint of anterior antennae less than 114 times as
long as the next to the last. Fifth foot of female short, 2-jointed
(fig. 12¢) ; right foot of male with 2 joints, left with 5 (fig. 12¢).

Q Head fused with first thoracic segment, and fourth thoracic
seement with fifth. Rostrum produced into two thin filaments.
(tenital seement and furca symmetrical, latter without bristle on
outer margin.  Anterior antennae with 25 joints. Outer ramus
of posterior antennae shorter than inner; mandible with broad
blade, the sack-like appendage on the first joint of the inner
ramus small.  Maxilla with obseure segmentation of inner ramus,
without bristle on the second lobe of outer border, and with but
one on the first inner marginal lobe. Anterior maxilliped with
outer marginal bristle. Inner ramus of the first swimming foot
with 2 joints, of the second to fourth foot with 3 joints.

& Abdomen with 5 segments. Number of joints of anterior
antennae reduced through fusion of joints 1 to 6 and 7 to 8, end
joint shortened but free. Aesthetasks enlarged and numerous.
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Mandibular blade, appendages on inner border of maxilla and
anterior maxilliped stunted, those of posterior maxilliped less so,
its outer marginal bristles long and richly plumose. The swim-
ming feet show slight peeuliarities.

1. Paracalanus parvus Claus.

Calanus parvus Claus, 1863, p. 173, pl. 26, figs. 10-14; pl. 27, figs.
1-4.

Paracalanus parvus Claus, 1881, p, 327, pl. 8, figs, 1-16.

Paracalanus parvus Bourne, 1889, p. 145, pl. 11, figs. 1-3.

Paracalanus parvus Giesbrecht, 1892, pp. 164, 170; pl. 1, fig. 53
pl. 6, figs. 28-30; pl. 9, figs. 5-11, 25, 27, 31, 52; 1898, p. 24,

b

Fig. 12.—Paracalanus parvus. (a) Fourth foot of female X195, Re.3,
third joint of outer ramus. (b) Female, dorsal, X83. (¢)
Fifth foot of female X410, (d) Second joint of inner
ramus of second foot of female X195. (¢) Fifth foot of
male. Ps., left foot. Pd., right foot.

¢ Inner bristle of furca barely longer than the furea. Ante-
rior antennae reach, when brought to the sides of the body. per-
haps to the posterior border of the third abdominal segment.
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First joint of inner ramus of maxilla with two bristles on ante-
rior face. Third lobe of second basal of posterior maxilliped with
two bristles. Inner margin of first basal of the fourth pair of
feet ends in one or two points (fig. 12¢) ; anterior and posterior
faces of first basal of second to fourth pairs set with hairs and
spines: surfaces of first and second joints of outer ramus of the
third pair and of second joint of the fourth, naked. TFifth foot
rudimentary, symmetrical.

& Fifth foot asymmetrical (fiz. 12¢) ; compare also generie
deseription.

Coloration : Rather transparent, with red pigment in varying
amounts and distribution, never very abundant.

Lengeth : Both sexes within 0.8-1.2 mm.

Oceurrence : Fairly common in hauls with smaller nets, both
sexes being present summer and winter,

Sub-fam. (LAUSOCALANINAE.

Clausocalanina Giesbrecht, 1892, p. 49,

Q@ Head usually fused with the first thoracie segment, fourth
thoracie always fused with the fifth; rostrum ends in two short,
soft filaments or is lacking; abdomen with four segments, furea
symmetrical. Eighth and ninth joints of anterior antennac
fused ; terminal joint short, seldom fused with the preceding one.
Outer ramus of posterior antennae 6-jointed and always longer
than the inner ramus. The other appendages of the head for the
most part as in Calanus. Inner ramus of the first pair of feet 1-
jointed, of the sceond pair 2-jointed, of the third and fourth 3-
jointed: terminal bristle of the outer rami with dentate border:
third joint of outer ramus in seeond to fourth pairs with three
bristles on outer border. Fifth pair rudimentary on each side,
3-jointed or lacking.

& Unknown in Spinocalanus and Clenocalanus.  Abdomen
with shortened anal secment; anterior antennae and head
appendages in some cases like those of the female, in others as in
the Paracalaninae. Fifth pair of feet: the right, 1- to 5-, the left
H- jointed.
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1. Genus Clausocalanus Gieshrecht,

Calanus Dana, 1849, p. 278; 1852, p. 1047.
Calanus Claus, 1863, p. 172,
Eucalanus Claus, 1881, p. 325,
Drepanopus (in part) Brady, 1883, p. 76,
- Clausocalanus Giesbreeht, 1888, p. 334; 1802, pp. 50, 185, 733;
1898, p. 27,

Rostrum with two points: second basal of second and third
swimming feet with toothed distal margin and broad outer ramus.
Mouth parts and number of segments of anterior antennae
reduced.

Q@ Head fused with thorax and the fourth with the fifth
thoracie segment. Abdomen with four segments, genital segment
and furea symmetrical. Anterior antennae extend beyond the
thorax, 23-jointed. Outer ramus of posterior antennae 114 times
as long as the inner, the former 6-jointed, with short bristles on
the proximal joints. First joint of inner ramus of mandible
with a very small, sack-like appendage. Maxilla and maxillipeds
as in Calanus, onter marginal bristle lacking on anterior maxilli-
peds.  Outer rami of swimming feet with 3 joints; inner ramus
of first foot 1-jointed, of second 2-jointed. of third and fourth
3-jointed. End joint of outer ramus with finely dentate terminal
bristle, and four bristles on inner border in second to fourth
pairs; fifth pair uniramous, 3-jointed.

& Head fused with first thoracic segment, and elongated at
expense of free thorax rings. Rostrum suppressed ; abdomen with
five segments, anal very short. Anterior antennae with joints
8-10, 13-16, 20-21, 24-25 fused. Outer ramus of posterior antennae
twice as long as inner. Blade of mandible, appendage of inner
border of maxilla, and anterior maxilliped suppressed: less so the
posterior maxilliped, the outer marginal bristle of which is not
enlarged. Swimming feet elongated. Left fifth foot (fig. 13¢)
long, uniramous and with 5 joints, right short, 1- to 3-jointed.

1. Clausocalanus arcuicornis Dana.

Calanus arcuicornis Dana, 1849, p. 278; 1852, p- 10563 1855,
pl. 72, fig. 9a-b.
Calanus mastigophorus Claus, 1863, p. 173, pl. 27, figs. 5-8.
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Clausocalanus arcuicornis Giesbrecht, 1888, p. 334; 1802, pp. 186,
193; pl 1, fig. 14; pl. 2, fig. 7; plL 10, figs. 3-8, 14, 16, 17,
19; pl. 36, figs. 29-31, 34; 1898, p. 27.

Clausocalanus arcuicornis Wheeler, 1899, p. 171, fig. 9.

b
/
\V

Fig. 13.—Clausocalanus arcuicornis. (a) Male, lateral, X45. (b) Second
basal of second foot to show toothed distal margin, X410.
(e¢) Fifth foot of male X83.

Q@ Genital segment longer than the two following. Furea
about as long as broad. No aesthetask on fourth, sixth, eighth,
eichteenth or twenty-second joints of the anterior antennae.

& Second segment of abdomen at least as long as the third
and fourth together (fig. 13a) ; right foot of fifth pair with three
joints (fig. 13¢).

(oloration : Not very transparent, with red pigment in vari-
ous places on the posterior part of the body and on genital seg-
ment.

Oceurrence : San Diego, June 25, 1904, one male.

Sub-fam. AETIDIINAE.

Aetidiina Giesbrecht, 1892, p. 52,
Aetidiinae Wolfenden, 1903, p. 263,

Q@ Tead sometimes distinet from first thoracie segment: other-
wise the cephalothorax always has four segments, as has the
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abdomen invariably. Rostrum strongly chitinized, usually with
one point, seldom with two or lacking. Genital segment and
furca usually symmetrical. In the anterior antennae the eighth
and ninth and twenty-fourth and twenty-fifth joints are fused.
Outer ramus of posterior antennae at least fully as long as the
inner, and usually longer; the second and third joints of the
outer ramus are distinet. Mandible as in Calanus, with strong
blade, and occasionally shortened inner ramus. Maxilla with
well developed lobes on inner margin and usually with hooked
bristles even on the second basal and the inner ramus; outer
ramus relatively small. Bristles of anterior maxilliped short but
strong, those of the inner ramus relatively slender and sparsely
plumose; the articulation of the inner ramus is rather on the
posterior surface of the second basal than at the end. Inner
ramus of posterior maxillipeds at most 24 as long as the second
basal. Inner ramus of first swimming feet always 1-jointed ; that
of the second almost always 1-jointed, while in the second and
third the inner ramus is 3-jointed: the form of the swimming
feet as in the Clausocalaninae: inner marginal bristle of first
basal long and plumose.

& Known in Aetideus, Euchirella and Undeuchacta. Charac-
ters like those of Clausocalanus; oceasionally the twentieth
and twenty-first joints of one of the anterior antennae are fused.
Left foot of fifth pair 5-jointed (if the right is lacking, or stylet-
like, in which case the right is claw-like).

1. Genus Aetideus Brady.

Aetidius Brady, 1883, p. 75.

Aetidius Thompson, 1888b, p. 142,

Aetidius Giesbrecht, 1892, pp. 53, 213,

Aetideus Wolfenden, 1903, p. 266; 1904, p. 116.

Aetideus Giesbrecht, 1808, p. 31,

¢ Cephalothorax and abdomen with four sezments, symmet-

rical; rostrum large, prolonged into two thick chitinous prongs;
last thoracic segment produced into a spine on each side. Ante-
rior antennae 23-jointed, reaching about to the end of body. Rami
of posterior antennae about equal in length, outer ramus 7-
Jointed. Outer rami of all swimming feet 3-jointed, inner ramus
of first and second pairs 1-jointed, of third and fourth 3-jointed.
Fifth pair of feet absent.



Vou. 2] - Esterly.—Copepoda of the San Diego Region. 145

& Anal segment very short, abdomen with five segments.
Anterior antennae 20-jointed, joints 8-10, 12 and 13, 20 and 21,
24 and 25 fused. Blade of mandible, appendages of inner border
of maxilla and anterior maxilliped stunted. Left fifth foot uni-
ramous, 5-jointed ; right lacking; swimming feet as in female.

1. Aetideus armatus Brady.

Aetidius armatus Brady, 1883, p. 75, pl. 10, figs. 5-16.

Aetidius armatus Giesbrecht, 1892, p. 213, pl. 2, fig. 6; pl. 14,
figs. 1-13; pl. 36, figs. 6-9.

Aetideus armatus Giesbrecht, 1898, p. 31,

Aetideus armatus Wolfenden, 1903, p. 266.

T
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Fig. 14.—Aetideus armatus. Female, (a) Animal from side X20. (b)
Second foot x83. §&t., terminal bristle of outer ramus.

With the characters of the genus.

Coloration : Rather transparent; there was no pigment in my
specimens, but Giesbrecht says that red may oceur in the body.

Length: Female, 3 mm.

Oeccurrence: San Diego, June 9, 1904, one female; June 14,
two females.

2. Genus Gaidius Gieshrecht.
Gaidius Giesbrecht, 1895, p. 249; 1898, p. 32,
Gaidius Wolfenden, 1902, p. 365; 1903, p. 266; 1904, p. 114, plL
9, figs, 7, 8.

Rostrum short, one point (fiz. 150). sides of last thoracie seg-
ments produced into a sharp spine (fiz. 15a4). Inner ramus of
posterior antennae three-fourths as long as outer. Outer ramus
of first foot 2-jointed, of the second to fourth 3-jointed, inner
ramus of first and second feet 1-jointed. of the third and fourth
3-jointed.
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May be distinguished from Aetideus by the form of the ros-
trum, relatively shorter inner ramus of the posterior antennae,
and by the fusion of the proximal joints of the outer ramus of
the first foot (fie. 15d).

1. Gaidius pungens Gieshrecht.
Gaidius pungens Giesbrecht, 1805, p. 249, pl. 1, figs. 1-4; 1898,
p. 32, ¢
Gaidius pungens Wolfenden, 1903, p. 266.

5
\

Fig. 15.—Gaidius pungens. Female. (a) Dorsal, X18. (b) Head, lateral,
X45. (e) Tube-like processes on inner distal portion of
second basal of fourth foot X195, (d) First foot X195,
Ri., inner ramus.

Q@ Anterior antennae reaching at least to posterior border of
thorax. 'The proeesses on the inner border of the first basals of
the fourth feet are heavier and stiffer than in the preceding
pairs, being almost tube-like (fig. 15¢).

& Unknown.

Coloration : I'ransparent, with little or no pigment.

Length: Female, 3 to 3.5 mm.
s
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Oceurrence: San Diego, May 31, 1904, eight females: two
males which seem to be of this species were taken also at this
time, but they are distinetly immature.

3. Genus Undeuchaeta Giesbrecht.

Euchaeta (in part) Brady, 1883, p. 57.

Undeuchaeta Giesbrecht, 1888, p. 335; 1892, pp. 54, 227, 766;
1898, p. 33,

Undeuchaeta Sars, 1900, p. 58, pls. 15, 16,

Undeuchaeta Wolfenden, 1903, p. 267,

@ Abdomen with four segments, the first with the genital open-
ing on the econvex ventral surface, at least as long as the second
and longer than the last seement. Lateral angles of last thoracie
segment rounded, or at least not produced into spines. Anterior
antennae 23-jointed, outer ramus of first foot 2-jointed, inner
ramus 1-jointed. Outer ramus of posterior antennae at least 114
times as long as the inner; outer ramus of maxilla (fiz. 16e)
small, middle bristles shorter than the distal and proximal ones,
outer marginal lobe with much elongated middle bristles.

& Anterior antennae 21-jointed, ecephalo-thorax with four
segments, abdomen with five, anal segment very short. Head with
rather high erest (fiz. 16d), last thoracie segment prolonged into
angles, but not pointed. Inner ramus of posterior antennae 34
as long as the outer. Mandible, maxilla and maxillipeds much
reduced.  Outer ramus of first foot indistinetly 3-jointed.
Left foot of fifth pair uniramous (inner ramus reduced
to a very small, rod-like projection), outer ramus (fig. 16/) end-
ing in a short style (terminal joint of ramus). Right foot bira-
mous. Terminal joint of outer ramus produced into a long
stylet, inner ramus as in Kuchaeta (cf. fig. 23a) ; outer ramus of
each foot 3-jointed. The second joint of the outer ramus of the
left foot (fig. 16f. Re. 2) bears a toothed process (fused with the
joint) which flares distally ; at the base of this and on the second
joint is articulated a process, which together with the terminal
joint of the ramus and the toothed process forms a foreeps,

The abdominal segments are densely covered with fine spines
or hairs, and the posterior margins of the segments are toothed.

In the structure of the fifth pair of feet these male animals
very closely resemble the males of the genus Euchaeta, but seem
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to be distinet from the latter in bearing an articulating process
on the second joint of the outer ramus of the left foot. There is
a muscle attached to the process which serves to move it.

The relative lengths of the rami of the posterior antennae dis-
tinguish the animals from Fuchirella, as does the division
(though indistinet) of the outer ramus of the first foot into
three joints. In Fuchaela, the outer ramus of the first foot is
distinetly 3-jointed in the male, and the rami of the posterior
antennae are about equal in length. In several female speci-
mens also the outer rami of the first feet are indistinetly divided
into three joints, and the sexes correspond in this respect.

Sars (1900, p. 59-63) has deseribed the male and female of
Undeuchacta spectabilis. So far as I know, his is the first record
of the male of the genus. 1In his specimens the anterior antennae
of the female are 24-jointed, while in Giesbrecht’s the number of
Jjoints is 23. 1In his description of the male, Sars gives the num-
ber of joints of the anterior antennae as 22, but in his drawing
(pl. 16, fig. 2) there are but 21. The fifth pair of feet in the
male of U. spectabilis is very different from that in the San
Diego specimens, a striking point being that both the right and
left feet are biramous.

The deseription of the male of the genus given above is based
upon the San Diego specimens.

1. Undeuchaeta major Gieshrecht.

Euchaeta australis Brady, 1883, p, 65, pl. 21, figs. 5-11,
Undeuchaeta major Giesbrecht, 1888, p. 336; 1892, pp. 227, 232,
pl. 87, figs. 56, 57, 59; 1898, p. 34.

¢ Head with median ecrest, genital segment with protrusion on
right side and a hooked pointed appendage at the right of the
genital opening (fig. 16a).

& (new) Compare generie deseription.

Coloration: Female not especially transparent, with red pig-
ment on basals of posterior maxillipeds, and in mouth region.
Male: plumose bristles of furea steel-blue: those of posterior
antennae and mandible red; on the feet the bristles are faintly
red on the outer ends. .
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Length: Female, 4.5-5.5 mm.; male, 6-6.5 mm.

Occurrence: Four females were taken from May 18 to June
23, 1904 ; five on December 23, 1904, on the ““Banks.”” One male
was taken in July, 1904 ; another on November 1, 1904, oftf Point
Loma.

red e
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Pig. 16.—Undeuchacta major. (a) Female, lateral, X20. Ab.1, first

abdominal segment. l (b) Male, lateral, X9. (¢) Head of

~male, dorsal;~%&38;" (d) Head of male, lateral, X83. (e)
t Outer ramus of maxilla of female X195, (f) Distal portion
\ of left fifth foot of male. Re.2, Re.3, respective joints of
\ outer ramus.

9. Undeuchaeta minor Giesbrecht. ¢

Undeuchaeta minor Giesbrecht, 1888, p. 335; 1892, pp. 228, 232,
pl. 14, figs. 31-34; pl. 37, figs. 55, 58; 1898, p. 34.

Fig. 17.—Undeuchaeta minor. Female. (a) Lateral, X20. (b) Second
foot X83.

=
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@ Head without erest (fie. 17a), genital segment with a spine
on the dorsal surface.

Coloration : Similar to that of U. major. The digestive tract
of the single specimen was filled with orange red material.

Length: Female, 3.18 mm.

Occurrence : San Diego, June 14, 1904.

4. Genus Euchirella Giesbrecht.

Undina (in part) Lubbock, 1856, p. 21.

Calanus (in part) Lubbock, 1856, p. 15.

Undina Claus 1863, p. 186.

Fuchaeta (in part) Brady, 1883, p. 59,

Fuchirella Giesbrecht, 1888, p. 336; 1802, pp. 54, 233, 743; 1808,
p. 34,

Euchirella Cleve, 1900, p. 4.

Euchirella Wolfenden, 1903, p. 267.

Rostrum present in most species, simple: lateral angles of
last thoraciec segment not pointed. Inner ramus of posterior
antennae 14 to 1/ as long as the outer ramus, the two proximal
joints of which are fused. Inner and outer rami of the maxilla
short, the former provided with heavy hooked bristles. Outer
ramus of the first pair of feet 2-jointed, that of the second to
fourth pairs 3-jointed. Inner ramus of first and seecond pairs
1-jointed, of the third and fourth 3-jointed. Right foot of fifth
pair of male with shear-like formation of distal portion, the left
foot stylet-like (ef. figs. 18d, 1950).

Q@ Head not always distinet from thorax, last two thoracic
segments fused. Abdomen with four segments, genital seement
and furcal bristles symmetrical or asymmetrical. Anterior an-
tennae with 23 joints, reaching to the end of the thorax or some-
what beyond. Second basal of posterior maxillipeds twice as
long as the 5-jointed inner ramus. Feathering on the inner
margin of the proximal basal joint of the fourth pair of feet
replaced by spines. Fifth pair of feet absent.

& Head oceasionally with a median erest; abdomen with five
segments, anal segment very short. Joints 20 and 21 of right
anterior antennae fused, inner ramus of posterior antenna rela-
tively longer than in the female. Blade of mandible, appendages
on inner border of maxilla, and anterior maxillipeds reduced;
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posterior maxilliped slender. Spines on second basal of fourth
foot unusual. Right foot of fifth pair biramous, with forceps;
left stylet-like, with rudimentary inner ramus.

KEY TO SPECIES.
1N IR oot nta o s O e O o o 2 e S AN e o Q
MR A T ] T L e e o e R ST s e e e U A PO &
21. Iead without crest, and rostrum one-pointed (fig. 19a) 2
1

1. Head with ecrest, rostrum present (fig. 20a)....................
2, Outer ramus of posterior antenna about twice as long as inner. .
................................................. E. rostrata
2, Outer ramus nearly four times as long as inner (fig. 20c)........ 3
3. Genital segment with long sac-like appendage on left side (fig.
B R O T A T T o e s P e et & E. messinensis
4, Head:with' low:orest (fig: 208) .o nemnuinaiivammansiaesan. E. pulchra
4. Head with high creat (fig. 228). v vvvmmmencuninniisruen E. galeata
& Hoadwith low crest (fig. 18e). i cvniciini it 2
Head without erest (g, 21a). . u.viinan cmmimamnsimmiaeass i 3
2. Foreeps-like terminal portion of right fifth foot longer than the
basal portion (fig. 18d) . vvcveveirniiiniisenanss E. messinensis
2. Terminal portion (forceps) of right fifth foot shorter than the
basali portion (g, 208) ..vevercrmiocenmonoon el E. pulchra
3. Fifth foot short, the right about four times as long as the second
basiliia Droad: (e S1B) e ce piates st vy e o ein e ains E. amoena

3. Right fifth foot six times as long as the second basal joint. .E. rostrata

1. Euchirella messinensis Claus.
Undina messinensis Claus, 1863, p. 187, pl. 31, figs. 8-18.
Fuchirella messinensis Giesbrecht, 1892, pp. 232, 244; pl. 15, figs.
12, 16, 21, 24; pl. 36, figs. 14, 15, 18, 24, 25; 1898, p. 35.

Q Forehead with rostrum, without erest (fig. 18a); genital
segment asymmetrical, with sac-like appendage on left side of
dorsal surface (fig. 180) ; third terminal bristle on right side of
furca elongated. Inner ramus of posterior antenna 1/ as long
as outer,-second joint of former with 5-4 bristles. Tirst basal
of fourth pair of feet with one or two spines on inner border,
the longer of which reaches beyond the end of the joint.

& Forehead with a low and rather long crest (fig. 18¢) ; fifth
foot slender, the right foot (fig. 18d) over seven fimes as long
as the second basal is broad, the forceps longer than the basals.

Coloration: Not very transparent; red pigment in body and
on bristles of posterior antennae, and basals of swimming feet.

Length: Female, 4.5 mm. ; male, 4 mm. '
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Oceurrence: July 9, 1903, one male; July 22, 1902, one
female.

Fig. 18,—Euchirelln messinensis. (a) Head of female, lateral, X15. (b)
Abdomen of female X15. (¢) Head of male X30. (d)
Fifth foot of male X20.

2, Euchirella rostrata Claus.

Undina rostrata Claus, 1866, p. 11, pl. 1, fig. 2.

Euchacta hessei Brady, 1883, p. 63, pl. 20, figs. 1-13; pl. 23, figs.
11-14.

Euchirella rostrata Giesbrecht, 1892, pp. 233, 245, pl. 15, figs. 3
13, 25; pl. 36, figs. 19, 20; 1898, p. 36.

Euchirella rostrata Cleve, 1900, p. 4, pl. 2, figs. 1-12.

1

Q Front without crest, with rostrum, abdomen symmetrieal.
Inner ramus of posterior antennae 14 as long as outer ramus:
second joint of inner ramus with 8-6 bristles. TFirst basal of
fourth pair of feet (fiz. 196: B. 1) with 6 or 7 triangular lamellae
on the inner border. Bristle on outer margin of second joint of
outer ramus of the second pair reaches at least to the point of
the first bristle on the outer border of the third joint of the
ramus.

& Head without crest, with rostrum. Fifth foot six times as
long as its second basal joint. Margin of second joint of outer
ramus not dentieulate, third joint smooth. Inner ramus of pos-
terior antenna %% as long as outer. Tirst basal of fourth foot
without 1.1’ia|:1;5u|m° lamellae. (Cleve 1900).
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The male was deseribed by Cleve, 1900, and is identical with
Euchaeta hessei Brady.

Cloloration : Red pigment as in E. messinensts, but more abun-
dant, especially on swimming feet.

Fig. 19.—Euchirella rostrata. (a) Female, lateral, X18. (b) Fourth
foot, female, X83. B.1, first basal, showing lamellar pro-
cesses.

Length : Female, 2.97-3.1 mm.
Occurrence: San Diego, July 14, 16, 21, 1903, females; May
24, 1904, two females; June 2, 1904, one female.

3. Euchirella pulchra Lubbock.

Undina pulehra & Lubboek, 1856, p. 26, pl. 4, figs. 5-8; pl. 7, fig. 6.
Calanus latus @ Lubbock, 1856, p. 15, pl. 2, fig. 12; pl. 11, figs.
8-11.
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Euchaeta pulchra Brady, 1883, p. 63, pl. 14, fig. 7; pl. 20, figs.
15, 17, 19.
Euchirella pulehra Giesbrecht, 1802, pp. 233, 244, pl. 15, figs. 22,
23, pl. 36; figs. 13, 27; 1808, p. 36.

d

Tig. 20.—FEuchirelle pulchra. (a) Temale, lateral, X9. (b) Fifth foot
of male X45. (e) Rami of posterior antennae, to show
relative lengths; bristles omitted, X83. Ri, inner ramus.
(d) First basal of fourth foot of female X140,

@ Front with low erest (fig. 20a) and small rostrum. Genital
segment asymmetrical ; left side strongly convex in front of the
middle of the segment, right side indented. Inner ramus of pos-
terior antennae about 24 as long as outer ramus; second joint of
inner ramus with 6-5 bristles. First basal of fourth pair of feet
(fig. 20d) with one or two thorns about equal in length on the
inner border, which do not reach the distal margin of the joint.
Outer bristle of the second joint of the outer ramus of the second
pair at most as long as the first outer bristle of the third joint.
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& Considerably like E, messinensis, the ehief difference being

in the structure of the fifth pair of feet (fig. 206). The claw of

the right foot is shorter than the basal (in messinensis longer).

Coloration: About as in FE. messinensis.

Length : Female, 3.4-4 mm.; male, 3.5 mm.

Oceurrence: San Diego, May 31, 1904, two immature males,
one female; June 23, 1904, one female adult; December 23, 1904,
“Banks,”’ eleven females, all adult; one male adult, December
30, 1904, on the ‘‘Banks.”’

4. Buchirella amoena Giesbrecht,

Euchirelle amoena Gieshrecht, 1888, p. 336; 1892, pp. 233, 244
pl. 15, fig. 20; 1898, p. 36.

Fig. 21.—Euchirella amoena. Male. (a) Lateral X20. (b) Fifth foot
45,
2 Unknown.
& Front without crest. Fifth pair of feet shortened, the right
about four times as long as the second basal is hroad.
Length: Male, 3.02 mm.
Oceurrence : San Diego, May 28, 1904, one male.

5. Euchirella galeata Giesbrecht.
Euchirella galeata Giesbrecht, 1888, p. 336; 1802, p. 233, 244; pl.

15, fig. 18; pl. 36, figs. 22, 26; 1898, p. 36.
@ Mead with high erest, and rostrum; genital segment asym-
metrieal, strongly protruding on the posterior portion of the
dorsal surface. Inmer ramus of posterior antennae about 25 as
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long as the outer; basals of fourth foot about as in E. pulchra,
the spines not reaching to the distal border of the joint.

& Head as in the female.

Coloration : Opaque, without pigment.

Length: Female, 6.5 mm.

Occurrence: San Diego, November 18, 1904, one adult female,
two immature males.

a

Fig. 22.—FKuchirella galeata. Female, (a) Lateral X9. (b) First basal
of fourth foot X83.

Sub-fam. KucnanriNag.

Euchaetina Giesbrecht, 1892, p. 55.

? Rostrum with one point; a pouch-like appendage in front
of the upper labium. Inner marginal bristle of furea very long.
Distal hooked bristles of anterior maxillipeds longer than the
proximal. Outer ramus of first pair of feet 2_jointed, of the
second to fourth 3-jointed: inner ramus of first and second pairs
1-jointed, of the third and fourth pairs 2-jointed.

& Abdomen as in the Clausocalaninae. Outer ramus of first
pair of feet 3-jointed; fifth foot on each side with 2-jointed basal,
and biramous; inner ramus of left stylet-like, of right truncate:
left outer ramus 3-jointed, right 2-jointed.

1. Genus Euchaeta Philippi.
Euchaeta Philippi, 1843, p. 54, pl. 4, fig. 5.
Fuchirus Dana, 1846, p, 183,
Euchaeta Dana, 1848, p. 20; 1849, p. 279; 1852, p. 1084,
Fuchaeta Claus, 1863, p. 163,
Euchaeta Giesbrecht, 1892, pp. 55, 245, 740; 1805, p. 251; 1898,
p. 37.

9 Cephalothorax with five segments, the last two thoracic
segments fused abdomen with four segments, genital segment
more or less asymmetrical. Anterior antennae of varying rela-
tive lengths, but of characteristic form, with 23 joints. Rami
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of posterior antennae about equal in length, outer ramus with
seven joints. Blade of mandible with few but strong teeth. Sec-
ond basal joint of the posterior maxilliped at least three times
as lonr as the inner ramus of five joints. Inner marginal bristle
of first basal of the swimming feet long and richly plumose,
terminal bristle of outer rami finely toothed ; fifth pair absent.

& Head fused with thorax; abdomen with five segments, anal
segment short; innermost bristle of furea shortened and bent at
an angle. Blade of mandible, appendage of inner border of max-
illa, and anterior maxilliped stunted ; less obvious differences also
in the posterior antennae and maxillipeds and swimming feet;
outer ramus of first pair of feet 3-jointed. Feet of fifth pair
long, strongly built, and of rather complicated structure (fig.
- 23a).

KEY TO SPECIES.

FSEthi £00L AhEERE o 5e o nreinisrisiein om mivnrms aw e = sra e e te Q

Fifth foot present .......ceeeeeesrsasonosnrasossoiasninsseasia &
g1, Terminal joint at each foot of fifth pair, with long straight or

glightly eurved stylet; elevation for frontal organ not pro-

41 b e e e e e A e ke E. acuta

Q1. Hairs of frontal organ on a low elevation (fig. 25b)............. 2
1. Hairs of frontal organ on an elevation which extends toward the

front (fig. 24D) . .uiiviiirnennniiriieiieiinioninenetaanans 4

2, Genital segment with asymmetrical outgrowths (figs. 25¢, d); no
bristle in middle of outer border of first joint of outer ramus
of the first foot; terminal bristles of furca about equal in
length, the dorsal (inner) bristle much longer and thicker

(6] LT S e e e S e e T e S S 3
3. Genital segment with a knob-like protuberance in front on the

1OFRE BITB. ciwiaieais s s isimimsniesin ainima Sinsiha 918 o aZbuia 0 o8 0108101 0/0 188000 E. acuta
3. Genital segment without sueh an outgrowth ..........ooo00. E. media

4. Middle spine on ounter horder of terminal joint of second foot
longer than the others, and the distal indentation in the border
deeper (fig. 24€) ovviiiiiiiiiii e 5

5. Anterior antennae longer than body...........cooconnnn. E. spinosa

1. Euchaeta acuta Giesbrecht.
Fuchaeta acuta Giesbrecht, 1802, pp. 246, 262, pl. 16, figs. 6, 10,
14, 18, 21, 27, 39 ;pl. 37, figs. 47, 48, 52; 1898, p. 38.

Q Ilevation on front of head flat: genital segment asymmet-
rieal, more strongly convex on the right side than on the left,
and with more prominent process at the right of the opening; a
knob-shaped outgrowth on anterior part on left side. Furea
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with four terminal bristles nearly equal in length, inner bristle
of furea much thicker than end bristles. Anterior antennae
reach a little beyond the posterior end of the thorax.

Fig. 28.—Fuchaeta acuta. (a) TFifth foot of male X37, Ri. dx., inner

ramus of right foot. Re. 3, da., third joint of outer ramus.
Ke. 1, 2, sn, first and second joints of onter ramus of left
foot.,  Proe., E)r(:tc.-.qs. Sph., spermatophore.  (b) Seeond and
third joints of outer ramus of left fifth foot of male X140,
Parts as in a. (e) Second foot of male X60. (d) Maxilla
of male X60. B.1, first basal. B.2, second basal. Le.l, first
lobe of outer margin, Ri., inner ramus. Ke., outer ramus.

First lobe of outer border of maxilla (¢f. fig. 25f) with six

bristles( one very small), second basal with three, fused second
and third joints of inner ramus with four. Outer border of
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first joint of outer ramus of first pair of feet concave; outer
border of third joint of outer ramus of second pair and its outer
bristles different than in the following pairs of feet: outer mar-
einal bristle of second joint of outer ramus reaches almost to end
of the first outer marginal bristle of the third joint. Third joint
of outer ramus of left fifth foot of male (fig. 23a) with a stil-
etto-like process; second joint with a finely dentate, pyramidal
and pointed process (proc.).

Coloration: Rather opaque, a fleck of red pigment in the
mouth; most of the pigment is found on the back and sides of
the eephalothorax, and on the posterior maxillipeds.

Length: Female, 4 mm.; male, 3.5-4 mm,

Oceurrence : July 31, 1903, one male; June 23, 1904, one male
and one female. A good many (12-15) males were taken at one
time on December 23, 1903, on the ‘‘Banks.”’

2. Euchaeta spinosa Giesbrecht.
Euchacta spinosa Giesbrecht, 1892, pp. 246, 263, pl. 16, figs. 12,
26, 34, 47; pl. 37, figs. 31, 34, 35, 50; 1898, p. 39.

Q Elevation in front of head (fig. 24a) produced anteriorly ;
genital segment almost symmetrical, with large, flap-like projec-
tion at each side of the orifice (fiz. 24b). Second terminal bristle
of the furea longer than the other terminal bristles, dorsal bristle
much thicker than the terminal ones. Anterior antennae reach
beyond the end of the furea by more than the end joints. First
outer marginal lobe of maxilla with eight bristles, second basal
with three, fused second and third joints of inner ramus with
four. Outer border of first joint of outer ramus of first foot
concave: outer border of third joint of outer ramus of second
pair and its outer bristles different than in the following pairs;
outer marginal bristle of second joint reaches to the end of the
first marginal bristle of the third joint (fig. 24¢). Basals and
rami of posterior pairs of feet covered in places with short
spines (fig. 24d).

& Unknown,

Coloration: Red in cephalothorax, sometimes on furca.
plumose bristles of maxillipeds same color. Eggs blue.

Length: Female, 6 mm. or over.
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~ Oeceurrence: July 21, 1903, one female; May 26, 1904, one
female; July 5, 1904, four females; May 28, 1904, two females,
one with ege cases, one without.

L gen‘seg‘

Fig. 24.—FEuchaeta spinosa. Female. (a) Head, lateral, X15. (b) Abdo-

men, lateral, X48. Gen. seg., genital segment. (c) Outer
ramus of second foot X45. (d) Basals, inner ramus, proximal
joints of outer ramus of fourth foot X45.

3. Euchaeta media Giesbrecht.
Euchacta media Giesbrecht, 1888, p. 337; 1892, pp. 246, 263, pl.
16, figs. 13, 365 pl. 37, figs. 30, 40; 1898, p. 39.

@ Elevation on front of head low (fie. 250); genital
segment asymmetrieal with processes in the region of the orifice
and a flap on the right side of the segment hehind the orifice
(figs. 25¢, d) ; furea (fig. 25¢) as in E. acula. Anterior antennae
extend a little beyond the posterior border of the genital segment.
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First outer marginal lobe of the maxilla (fig. 257) with eicht
bristles, second basal with three, fused second and third joints
of the inner ramus with four. Outer border of first joint of
outer ramus of first foot coneave: outer border of third joint of
second pair and its outer bristles different than in the following
pair.

P IR 51

le.1 i1 ri.2,3

Fig, 25.—Euchacta media. Female. (a) Lateral, X18. (b) Head, lateral,
X83. (e) Genital segment, dorsal, X435, (d) Genital seg-
ment, from right side X45. (¢) Seeond foot X83. (f) Max-
illa X 83, Le.l, first lobe of onter margin, Li.l, first lobe of
inner margin,  Ri.2, 3, fused second and third joints of inner
ramus, bristles not shown. (g) 'uren, dorsal, X45. 8i., inner
marginal bristle,

& Unknown.

Coloration: Rather transparent: there is no pigment in the
preserved specimens I have seen.

Length : Females average about 3.3 mm.

Occurrence: Forty or fifty females, many with eggs, were
taken December 23, 1903, on the ‘‘Banks™ with males of F,
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acuta. Three or four females were taken during June and July,
1904,

The specimens which T have placed in this species correspond
to Giesbrecht’s deseriptions; but the females have hairs on the
ventral sides of the abdominal segments, and Gieshrecht does
not mention these nor figure them (1892, pl. 37, figs. 39, 40). The
outer marginal lobe of the maxilla is always provided with eight
bristles, but one of these is very inconspicunous and mueh shorter
than the others. As these animals correspond very closely in
other respects to Gieshrecht’s specimens, especially in the form of
the genital segment, I have thought best to include them under
his species, even though there are slight differences.

Sub-fam, ScOLECITHRICINAEL.
Scolecithricina Giesbrecht, 1892, p, 55,

? Head commonly fused with first, and fourth with fifth
thoracie segment ; rostrum with two usually soft filaments: abdo-
men with four segments, symmetrical. Eighth and ninth joints
of anterior antennae always fused, and occasionally other joints.
Outer ramus of posterior antennae 6-jointed. Blade of mandible
with weak teeth; inner ramus of maxilla fused with second basal.
The distal bristles of the anterior maxillipeds are modified into
sac-like structures (fiz. 305), which oceasionally are pencillate
at the end; lobes of appendages closely crowded together. Inner
ramus of posterior maxillipeds at most only as long as the second
basal. Inner rami of swimming-feet jointed as in the Clauso-
calaninae and set with spines; fifth foot rudimentary or absent.

& Abdomen with shortened anal segment, number of joints
of anterior antennac reduced, the twenticth and twenty-first
often fused only in one. Other head appendages like those of
the female, or specifically modified. Left fifth foot 5-jointed,
occasionally with inner ramus, the right 4-jointed (rudiment of
inner ramus sometimes present) or lacking,
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1. Genus Scolecithrix Brady.
Undina (in part) Lubbock, 1856, p. 21.
Scolecithriz Brady, 1883, p. 56.
Seolecithriz Giesbreeht, p. 337; 1892, pp. 56, 265, 2G4; 1898, p. 4a.
Lophothriz Giesbrecht, 1895, p. 254,
Amallophora (in part) Seott, T., 1893, p. 54,
Neoscoleeithriz Canu, 1896, p. 426,
Scoleeithriz Wolfenden, 1904, pp. 119, 120,

Cephalothorax ellipsoidal, head fused with thorax, abdomen
of female with four seements, of male with five; anal segment
commonly short. Anterior antennae in female 19- to 24- jointed,
in male 17- to 24- jointed, end joints (24 and 25) fused or dis-
tinet, aesthetasks well developed, more numerous in male. Biting
part of mandible and maxilla rather weak, inner ramus of max-
illa mostly unsegmented and fused with the second basal. Distal
bristles of anterior maxilliped thick, soft, in appearance some-
thing like the aesthetasks of the antennae; these may be vermi-
form, end in tufts (pencillate), or be pestle-shaped, and are
usually present in both sexes. Tead appendages of male like
those of the female, but may in special cases be modified in par-
tieular ways. Outer rami of first four feet 3-jointed, inner
ramus of first foot 1-jointed, of second 2-jointed, of third and
fourth 3-jointed; surfaces of both often set with spines and
points. ifth foot in female uniramous, 1- to 3-jointed, seldom
absent; fifth foot of male uniramous on each side, or the left
biramous and the right uniramous, or both biramous.

KEY TO SPECIES.

LR H ead it honte eTeah e S G o sir e s e R v e e 2
1. Headswithterest! (fig=-28a) iiacniassumsuitimiaie iz s sinvisiiie.e 4
2. Anterior antennae of female 19-jointed; right of the male 17-,

[ 12 e K T o W e P e I P PR e e Pkt 3
2, Anterior antennae of female 23-jointed............... S. subdentata
2. Number of joints unknown; for characters compare deseription

ARA R B R S R e e PR R S. pacifica
3. First joint of outer ramus of first foot with a thorn-like bristle

on outer margin/(Ag: 26e) it du R T e S. danae
8. Thig joint without the bristle ...c...vveviviiivimiaieins 8. bradyi

4. Anterior antennae of female 23-jointed: fifth foot (fig. 26e);
right antenna of male 17-jointed, left 18-jointed; fifth foot
(RGEBOCTEN! 5iiain e ivmmin oie s o sl s 618 R s S s S. persecans
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1. Scolecithrix danae Lubbock.
Undina danae Lubbock, 1856, p. 21, pl. 4, figs. 6-9.
Scolecithriz danae Brady, 1883, p. 57, pl. 17, figs. 1-12,
Scolecithriz danae Giesbrecht, 1888, p. 333; 1892, pp. 265, 283, pl.
pl. 13, figs. 4, 9, 14, 17; pl. 37, fig. 6; 1898, p. 42.

LY
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Tig, 26.—S8colecithriz danae, (a) Female, lateral, X20. (b) Genital seg-
ment, female, lateral, X83. (e) Outer ramus of first foot
of female X140. (d) Tifth foot of male X}83. MReldr,
first joint of outer ramus of right foot. Re.sn., outer ramus of
left foot. Risn., inner ramus of left foot.

Q TFourth thoracie segment separate from fifth, latter with
rather flat, rounded lateral angles. Third and fourth segments
of the abdomen broader than long. genital segment with ventral,
shovel-shaped process (fiz. 26b), anal segment short. Anterior
antennae with nineteen segments, reaching beyond posterior
border of the thorax but little. Outer ramus of posterior antennae
9/7 as long as the inner ramus, seventh joint of outer ramus
without proximal bristle. Second basal of maxilla with five,
inner ramus with six, outer with five bristles (ef. fig. 29¢). First
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basal of fourth pair without inner marginal bristle, first joint of
outer ramus of first pair (fiz. 26¢) with outer marginal bristle.
Fifth pair of feet absent.

& Mouth parts not retrograded; left fifth foot biramous, right
uniramous, terminal joint very short (fig. 26d).

Coloration : In formalin, both males and females have a light
red or pink color.

Length: Both sexes, 2-2.2 mm.

Occurrence: June 28, 1904, one female: December 29, 1903,
one female, surface tow at 2 a.m. One male, October 20, 1904,

2. Scolecithrix bradyi Giesbrecht.

Scolecithriz bradyi Giesbrecht, 1888, p. 337; 1892, pp. 266, 283,
pl. 4, fig. 7; pl. 13, figs. 1, 3, 7, 11, 21, 28; pl. 37, figs. 1,
2, 9; 1898, p. 42,

/
Tig. 27.—Scolecithriz bradyi. Temale X31.

Q@ Line of separation between fourth and fifth thoracie seg-
ments visible only on the back: lateral portions of last thoracic
segment elongated into two flaps, on the right more than on the
left. Third and fourth segments of the abdomen much broader
than long, genital segment asymmetrical, anal segment as long
as the preceding ones, furea twice as long as broad. Anterior
antennae 19-jointed, not reaching the posterior end of the thorax.
Outer ramus of posterior antennae longer than the inner, seventh
joint of the outer ramus without a proximal bristle. Maxilla as
in S. danae, except that outer ramus has four bristles. First
basal of fourth pair without bristle on inner margin, first joint
of outer ramus of first pair without outer marginal bristle; fifth
foot very small.

& Right anterior antennae with 18 joints, left with 17. Left
fifth foot longer than the right by the last joint. Third joint of
the outer ramus of the right large and with a prong.

Coloration: Yellowish pigment in body, mouth region, and
on feet.
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Length: Female, 1.4 mm.
Oceurrence: June 14, 1904, one female.

3. Scolecithrix persecans Giesbrecht.
Scoleeithriz persecans Giesbrecht, 1895, p. 253, pl. 3, figs. 6-12;
1898, p. 48, fig. 9.

Fig. 28.—S8colecithriz persecans. (a) Male, lateral, X9. (b) Second foot,
male, X45. (e) Left fifth foot of male X83. (d) Right
fifth foot, male, X83. Re.3, third joint of outer ramus.
(e) Pifth foot of female.

& Tlead with rather high erest (fie. 28a), last two thoracie
segments fused: left anterior antenna 18-jointed, right 17-
Jointed, reaching beyond eephalothorax. Outer ramus of pos-
terior antennae at least 114 times as long as inner; second basal
of maxilla with five, outer ramus with eight, inner with seven
hristles, appendages of anterior maxilliped in part pencillate.
Itirst basal of fourth foot with feathered inner border: middle
of outer border of first basal of second and third feet with a
small tooth, outer border of second basal of second to fourth feet
with a tooth (fig. 285) ; spines on outer margin of the two prox-
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imal joints of outer ramus of first foot shorter and more slender
than on the third joint: terminal saw of outer ramus of third
foot indented at base, inner ramus of foot with three spines on
posterior surface of second and joints; no spines on posterior
surface of inner ramus of fourth foot. Anterior surface of outer
ramus of second to fourth feet without spines, few on the anterior
face of the inner ramus. Fifth foot fie. 28¢, d.

Q@ Anterior antennae 23-jointed, reaching to end of furea-
abdomen symmetrical, ventral surface of genital seement convex.
Posterior antennae mandible, maxilla and maxilliped and swim-
ming feet as in the male. TFifth foot symmetrical, rather well
developed (fig. 28¢).

Coloration : Opaque white in formation, eye spots red.

Length: Male, 5.3 mm. ; female, 4.6 mm. Giesbrecht gives the
length of the male as 4.5 mm.

Oceurrence: Two males, one female colleeted at San Diego,
May 31, 1904 ; obtained also May 18 and June 23, 1904,

The female was not obtained by Gieshrecht, and has not since
then been deseribed, as far as T am aware. There can be little
doubt that the outer ramus of the right fifth foot in the male
is 3-jointed, and that the terminal joint in Giesbrecht’s single
specimen was broken off. I have seen a considerable number of
males, and in all the outer ramus is 3-jointed as shown (fig. 28d).

4. Scolecithrix subdentata u. sp.

© Last two thoracie segments fused, each side with a small in-
dentation in the lateral margin. Anterior antennae 23-jointed,
not muech longer than the cephalothorax. Inner ramus of the pos-
terior antenna 34 as long as the outer; second basal of maxilla
with four bristles, rami each with five (fig. 29¢). Appendages
of anterior maxilliped vermiform. First basal of fourth foot
with a small, non-plumose bristle on inner margin: inner mar-
ginal bristle of second basal of third and fourth pairs long and
plumose; outer margin of first basal of first, second and third
pairs with a small tooth in the middle, inner margin with promi-
nent rounded process bearing the inner marginal bristle. First
joint of outer ramus of first pair with outer marginal bristle.
Fifth foot 2-jointed, leaf-like; terminal joint broad, oval, with
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a short distal spine on the outer border, and a longer proximal
spine in the middle of the outer border (fie. 290).
& Unknown.
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Fig. 29.—Seolecithriz subdentata, n. sp. (a) Female, lateral, X31. (b)
Fifth foot, female, X195. (¢) Maxilla X140. B.2, second
basal. Ri., inner ramus. Re., outer ramus.

Approaches 8. dentata Giesbrecht in form of last thoracie
segment, but the indentation is not as deep as in that species.
The fifth foot is much as in dentata, but more oval and rounded.
Distinet from dentata in possessing an outer marginal bristle
on the first joint of outer ramus of first foot, and in the number
of joints of the anterior antennae. The bristles of the maxilla
distinguish S. subdentata most sharply. S. subdentata has the
same number of joints in the antenna as S. longicornis Seott and
S. auropecten Gieshrecht.

Length : Female, 1.48 mm.

Oceurrence : San Diego, May 31, June 14, June 23, 1904.

5. Scolecithrix pacifica n. sp.

? Fourth and fifth thoracic segments fused, rounded later-
ally. First segment of abdomen about as long as second and
third together: the latter two are equal in length. Outer ramus
of posterior antenna a little longer than the inner ramus. Sec-
ond basal of maxilla with five bristles, inner ramus with eight,
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outer with five (fiz. 30d). First basals of fourth feet without
inner marginal bristle, inner border of seecond basal in second to
fourth pairs ending in a sharp point. Tirst joint of outer ramus
of first foot with short, curved outer marginal bristle; first joint
of outer ramus of fourth pair without outer marginal bristle.
Fifth foot (fiz. 30c) 2-jointed, with a short distal bristle and a
very long proximal one.

Fig. 50.—Scolecithriz pacifica, n. sp. (a) Female, lateral, X31. (b)
Anterior maxilliped X140. (e) Fifth foot X195. (d) Max-
illa 83, parts as in fig. 29¢.

& Unknown.

This specimen approaches S. porrecta closely in general char-
acter, but is distinet in the length of the rami of the posterior
antennae, form of the maxilla, bristle on outer margin of first
joint of the outer ramus of the first foot, and in the form of
the fifth feet. The anterior antennae are broken, but have prob-
ably not over twenty joints.

Length : Female, 2.3 mm.

Oceurrence : June 23, 1904, San Diego, one female.
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6. Scolecithrix similis T. Scott.

Amallophora dubia var. similis Scott, T., 1803, p. 56, pl. 4, figs.
19-23.

Seolecithriz similis Giesbreeht, 1898, p. 46.

S. similis (?) Wolfenden, 1904, p. 119, pl. 9, figs. 5, G.

Tig. 81.—S8colecithriz similis.  (a) Male, lateral, X31. (b) Iifth foot,
male, X45.

& Tirst abdominal segment short, second long, twice the
length of the third, which is shorter than the fourth. Richt
anterior antenna 18-jointed, left 23-jointed (Secott). Last two
thoracic segments fused. First basal of fourth foot with a
plumose inner marginal bristle; both feet of fifth pair biramous
(fig. 31b).

Length: Male, 2.6 mm.

Oceurrence: San Diego, June 23, 1904.

The antennae of the single specimen were broken, but the
form of the abdomen and fifth feet warrant one in identifying
it with Scott’s speeies, at least provisionally.

FFam. CENTROPAGIDATR.
Centropagidac Giesbreeht, 1892, p. 58; 1898, p. 52.
¢ Head always distinet from thorax; rostrum with two, usu-
ally soft, filaments, sometimes plumose. Anterior antennae as
in the Calanidae, but the second joint is more often divided into
two parts, never less than twenty-three joints. Outer ramus of
posterior antennae at least 24 as long as the inner. The suc-
ceeding four pairs of appendages as in Calanus and like forms.
In the three anterior ones are found peculiarities (in the Hele-
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rorhabdinge) : stunting of the second and third inner marginal
lobes of the maxilla throneh lengthening of outer ramus; pre-
ponderance of distal bristles of anterior maxilliped over the prox-
imal.  The four anterior pairs of feet with 3-jointed rami;
but in Temora the number of joints is reduced through fusion.
The fifth pair of feet is like the others (inner marginal bristle
of second joint of outer ramus of special form, sword-shaped,
awl- or thorn- like) or rudimentary, inner ramus 1-jointed or
lacking, outer ramus 1- to 3-jointed.

& Abdomen with five segments, anal segment rarely short-
ened; genital orifiee and grasping antenna on opposite sides of
the body. Grasping antenna right or left, joints 19 to 21, and 22
to 23 fused. Both feet of fifth pair present, inner rami complete
or reduced to absence; outer rami forming hooks or forceps.
Slieht sexual differences occasionally in form of last thoracie
seoment and swimming feef.

Sub-fam. CENTROPAGINAE.
Centropagina Giesbrecht, 1892, p. 50,

@ Cephalothorax with six segments, abdomen with three; ros-
tral filaments soft. Anterior antennae (24th and 25th joints
fused). mandibles and maxilla as in Calanus: the length of the
distal curved bristles of the anterior maxillipeds and the heavily
bristled first basal of the posterior maxillipeds is characteristic.
All five pairs of feet with 3-jointed rami.

& Grasping antenna on the richt side: outer ramus of left
fifth foot 2-jointed: the right foot with forceps.

1. Genus Centropages Kriyer.
Centropages Kriyer, 1849, p. 602,
Catopia Dana, 1848, p. 25; 1849, p. 2803 1852, p. 1172,
Hemiealanus Dara, 1852, p. 1103,
Iehthyophorba Lilljeborg, 1853, p. 184,
Diaptomus Lubbock, 1857, p. 403,
Ichthyophorba Claus, 1863, p. 198,
Centropages Brady, 1883, p. 81.
Centropages Giesbrecht, 1892, pp. 59, 303, 731; 1898, p. 53.
Centropages Wheeler, 1899, p. 172,

Centropages Thompson and Seott, 1903, p. 247, pl. 1, figs. 19-25.
@ MHead separate from thorax, fourth thoracie segment from
fifth. Abdomen with three segments, genital segment asymmet-
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rical.  Anterior antennae 24-jointed: joints 24 and 25 fused.
Outer ramus of posterior antennae 7-jointed and almost 114
times as long as the inner ramus. The distal bristles of the ante-
rior maxillipeds sickle-shaped, with spinous feathering, and much
longer and thicker than the proximal bristles. First basal of the
posterior maxillipeds with strongly protruding lobes, both the
middle ones set with bristles, which have a spinous feathering
imner ramus well developed, 5-jointed. Rami of swimming feet
usually 3-jointed, but the inner ramus is exceptionally 2-jointed.
First basal with bristle on inner border in first to fourth feet,
seeond basal thus equipped in the first pair. First basal of fifth
pair without inner marginal bristle; inner marginal bristle of
second joint of outer ramus thorn-like and fused with the joint
(fig. 32¢.)

& Sexual peculiarities in the form of the abdomen, right
anterior antenna, and fifth pair of feet. The abdomen is com-
posed of five segments; anal segment in most species very short ;
genital opening on the left. Right anterior antenna a grasping
organ. Joints 19-21 and 22-23 fused, geniculation between the
18th and 19th. Inner marginal bristles lacking on outer ramus
of left fifth foot, joints 2 and 3 fused. The outer ramus of the
right foot 3-jointed, both distal joints metamorphosed into a for-
ceps, one blade of which is the terminal joint, while the other is
the thickened inner marginal bristle of the second joint.

1. Centropages bradyi Whecler.
Centropages violaceus Brady, 1883, p. 83, pl. 37, figs. 1-14,
Centropages bradyi Wheeler, 1899, p. 174, fig. 12,
? Second joint of outer ramus of fifth foot with a stout
smooth spine (fig. 32¢)

Sides of inflated genital segment with-
out spines or knob-shaped projections. Furea symmetrieal, with
a peculiar short, truncated, peg-shaped projection (fig. 32b)
between insertions of the two outer bristles. (Wheeler, 1899).

& Joint 17 of right anterior antenna with smooth anterior
border, not serrate; joints 19 and 20 fused, separated from joint
21; joint 18 with accessory series of teeth on lower surface
(Wheeler, 1899).
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Coloration: Opaque, with a large purplish spot in middle of
body.

Length: Female, thorax, 1.6 mm.; abdomen ?

Oceurrence: June 10, 1904, one female.

Fig, 32.—Centropages bradyi. (a) Female, thorax, lateral, X45. (b)
Abdomen, ventral, after Wheeler 1800. (¢) Iifth foot
X 83.

Wheeler, 1899, p. 174, does not mention the spine-like pro-
tuberance on the dorsal surface of the first segment of the eceph-
alothorax in the female, but since the other characters as given
by him (especially the furea) agree with the San Diego speci-
men, I have not made a new species of the latter. This agrees
in possessing the dorsal spine, with C. dorsispinatus (Thompson,
1903, p. 247, pl. 1, figs. 19-25), but differs widely in other
respects,

Sub-fam. TEMORINAE,

Temorina Giesbrecht, 1892, p. 60.

@ Cephalothorax with five segments; fourth and fifth thor-
acic segments fused: rostral filaments soft, sometimes plumose.
Anterior antennae 23- or 24-jointed ; the second joint is cither
not divided, or, if it is divided into two parts, the proximal
portion is fused with the first joint. Outer ramus of posterior
antennae T-jointed, and, with the following four appendages, is
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like those of the Calanidae. The first four pairs of feet usually
with 3-jointed rami, in which, however, the two proximal joints
may be fused: inner ramus absent in fifth pair, or small and
1-jointed ; the outer ramus is 1- to 3-jointed.

& Grasping antenna usually the right; distally from the
geniculation, the nineteenth and twenty-first and twenty-second
and twenty-third joints ave fused; sexual peeuliarities often in
the swimming feet as well as in the form of the body, anterior
antennae and fifth pair of feet.

1. Genus Pleuromamma Gieshrecht.

Diaptomus Lubbock, 1856, p. 27.

Pleuromma Claus, 1863, p. 195.

Pleuromma Brady, 1883, p. 45.

Pleuromma Giesbrecht, 1802, pp. 61, 347, 757.
Pleuromma Dahl, 1893, p. 105,

Plewromma Wheeler, 1899, p. 176.
Plewromamma Giesbrecht, 1898, p. 108,

Jasily reeognizable by a dark-pigmented knob on the right
or left side of the first thoracie segment (figs. 33a, 34a). TFurea
at most twice as long as broad. Rami of the first to fourth pairs
of feet 3-jointed, first joint of outer ramus of third pair with a
deep noteh in the outer border; terminal bristle of outer ramus
of third pair short and bent outward; first joint of inner ramus
of second pair with hooks on inner border, on right and left foot
in the female, usually on one side in male. Fifth pair in female
rudimentary, 2- to 4-jointed, in male 5-jointed on each side,
without foreeps. Grasping antenna- of male on right or left
side. Abdomen of female with three sezments: of male with
five, sometimes asymmetrical.

1. Pleuromamma abdominalis Lubbock.

Diaptomus abdominale Lubbock, 1856, p. 28, pl. 10, figs. 1-8.

Plewromma abdominale Claus, 1863, p. 197, pl. 5, figs. 1-6, 13
14; pl. 6, fig. 1-10,

Pleuromma abdominale Brady, 1883, p. 46, pl. 11, figs. 1-13.

Pleuromma abdominale Giesbreeht, 1802, pp. 347, 357, pl. 5, fig.
8; pl. 32, figs. 3, 5, 13, 22, 25-30; pl. 33, figs. 43, 44, 48,
49, 52,

Pleuromamma abdominalis Giesbrecht, 1898, p. 109,
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@ Pigment knob on right or left side; proximal joint of first
antenna with several smaller and two larger (one straight and
one eurved) teeth on anterior border. Fifth pair of feet -
jointed, with three apical bristles (fig. 335).

b

Fig. 33.—Pleuromamma abdominalis and P. gracilis. (a) P.a., female,
lateral, X31. () P.a., fifth foot X45. (¢) P.g., fifth foot
X195,

& Pigment knob, genital opening and hooks on inner border
of first joint of inner ramus of second foot, on left side. Proxi-
mal joint of anterior antennae with small teeth only, grasping
antenna on richt side. Abdomen symmetrical. End joint of
left fifth foot broadened.

Coloration: Transparent, except for a small amount of red
in the mouth region.

Length : Female, about 2.4-3 mm.; male, 3.3 mm.

Oceurrence: A common species, both summer and winter, but
males are very infrequently found; one male was taken June 2,
1904.

2. Pleuromamma gracilis Claus.

Pleuromma gracile Claus, 1863, p. 197, pl. 5, figs. 7-11.

Pleuromma abdominale (in part) Brady, 1883, p. 47, pl. 2, figs.
1-16; pl. 21, figs. 13, 14.

Pleuromma gracile Giesbrecht, 1892, pp. 347, 357, pl. 5, fig. 7;
pl. 32, figs. 6, 18-20; pl. 33, fig. 41-47.

Pleuromamma gracilis Giesbrecht, 1898, p. 110.

Q@ Pigment knob on right side; anterior border of anterior
antennae with only small teeth; fifth pair of feet 2-jointed, three
prongs at the end (fig. 33¢).
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& Pigment knob on right side; abdomen symmetrieal ; ante-
rior antennae as in female as regards armature; grasping
antenna on left side; first joint of inner ramus of second foot
with hooks only on right side; third and fourth feet as in female.

Coloration: As in P. abdominalis.

Length: Both sexes, 1-2 mm.

Oceurrence: More abundant than P. abdominalis, but males
are rare.

Brady, 1883, p. 47, considers that P. gracilis Claus is an
immature form of P. abdominalis Claus, but Giesbrecht, 1892,
does not favor this view, and the San Diego specimens of P. gra-
cilis present such differences when compared with P. abdominalis
that there can be no doubt of the distinetness of the species. The
forms represented by P. gracilis are without doubt mature, since
females are often found with attached spermatophores.

3. Pleuromamma xiphias Giesbrecht.

Pleuromma xiplias Giesbrecht, 1889, p. 6; 1802, pp. 347, 367,
pl. 32, fig. 14; pl. 33, figs. 42, 45, 50.

Pleuromamma xiphias Giesbrecht, 1898, p. 110,

Fig. 34.— Plewromamma xiphias, (a) Temale, lateral, X18, (b) Head
of female, lateral, X48. (¢) Becond basal, and proximal
joints of rami of second foot, 48,
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Allied to P, abdominalis, but the front of the head anterior
to the rostrum is prolonged into a prominent process (fig. 340).

Coloration: As in the other species.

Length: Female, 4.1-4.5 mm.

Oceurrence : San Diego, July 31, 1903, one female; June 23,
1904, one female; taken also December 23, 1903, on ‘‘Banks.”
The oceurrence of the male is uncertain; large male animals have
been taken with the charaeteristic shape of aiphias, but T eannot
say definitely whether they belong to this species or not.

2. Genus Metridia Boeck.
Metridia Boeck, 1864, p. 13.
Paracalanus Brady and Robertson, 1878, p. 126.
Metridia Giesbrecht, 1892, pp. 61, 330, 749; 1897, p. 254; 1808,
p. 1048,
Metridia Dahl, 1894a, p. 10.
Metridia Wheeler, 1899, p. 175.
Metridia Wolfenden, 1904, p. 125,
(See also T. Beott, 1893, p. 42, pl. 3, figs. 8-20.)

Closely allied to Pleuromamma, but is without the lateral pig-
ment knob. Terminal bristle of outer ramus of third pair of
normal form; swimming feet of the male (especially the second
pair) corresponding with those of the female. Furca 2 to 5 times
as long as broad.

1. Metridia lucens Boeck.

Metridia lucens Boeck, 1864, p. 14

Paracalanus hibernicus Brady and Robertson, 1873, p. 126, pl. §,
figs. 1-3.

Metridia armata Brady, 1878, p. 42,

Metridia hibernica Giesbrecht, 1892, pp. 340, 357, pl. 33, figs. 2,
12, 16, 22, 28, 36, 39.

Metridia lucens Dahl, 1894, p. 11,

Metridia Tucens Gieshreeht] 1_898, p. 106,

Q Cephalothorax 124 times as long as the abdomen; lateral
angles of fifth thoracic segment slightly pointed. Genital seg-
ment somewhat shorter than the two last abdominal segments
together, the anal segment about %; as long as the preceding.
Furea shorter than the last abdominal segment and twice as
long as broad. The anterior antennae reach back hardly to
posterior margin of the genital segment. Terminal bristle of
end joint of outer ramus of fourth foot little over 1/ as long
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as the joint. Fifth foot 3-jointed and with three rather long
bristles on end joint (fig. 35¢).

a

Fig. 35.—Metridia lucens and M. boeekii. (a) M., female, lateral, X20.
(B) ALl second basal and first joint of inner ramus of second
foot of female to show hooks, X195. (e) ML.L, fifth foot
of female X195. (d) ALb., fifth foot of female X195.

& Grasping antenna on right side. Rifth foot: second joint
of outer ramus of left foot without, first joint of outer ramus
of right foot with a long, thorn-like bristle.

Length: Female, 3.2 mm.

Oceurrence : Very common, summer and winter.

2. Metridia boeckii Giesbrecht.
Metridia boeclii Gieshrecht, 1889, p. 5; 1892, pp. 340, 346, pl. 33,
figs. 8, 19, 31, 37; 1898, p. 107.

Q@ Like M. lucens, but furea is as long as the fifth abdominal
segment, and twice as long as broad. Anterior antennae reach
a little beyond the posterior border of the thorax. Fifth foot
with four joints (fig. 35d).

& Unknown.

Length: Female, 2.5 mm.

Occurrence : One or two in eatehes with M. lucens.



Vou. 2] Esterly.—Copepoda of the San Dicgo Region. 179

It should be noted that not a male specimen of Metridia has
been taken in any cateh, so far as I have examined them, and
rather particular attention has been paid to this point.

Sub-fam. LUCICUTIINAE.
Leuckartiina Giesbreeht, 1802, p. 62,

@ Cephalothorax with five segments, fourth and fifth thoracie
seements fused, rostral filaments thin and usually soft: abdomen
with four segments, symmetrical. The second joint of the ante-
rior antenna is divided, and the twenty-fourth joint is separate
from the twenty-fifth. Outer ramus of posterior antennae S-
jointed, the four following appendages like those in the Cala-
nidae. The first four pairs of feet almost always with 3-jointed
rami, the fifth pair like the preceding ones and that of Centro-
pages, with 3-jointed outer ramus and 2- to 3-jointed inner
ramus.

& (Known only in Lucicutia.) Grasping antenna the left:
distal to the genieulation the nineteenth to twenty-first. and
twenty-second and twenty-third joints are fused: fifth pair of
feet without foreeps, basals 2-jointed, the right with 2-, the left
with 3-jointed rami; no other sexual differences exeept in form
of body.

1. Genus Lucicutia Giesbrecht.
Leuchartia Claus, 1863, p. 18,
Leuckartia (in part) Brady, 1883, p. 50.
Leuwelartia Giesbrecht, 1892, pp. 62, 358; 1805, p. 258,
Lucicutia Giesbrecht, 1898, p, 110.
Lucicutia Steuer, 1904, p. 596,
Lucicutia Wolfenden, 1904, p. 121,

Tlead broad; furca symmetrical. First lobe on outer border
of maxilla with five bristles.

Q Five segments in cephalothorax, abdomen with four, sym-
metrical. Rostral filaments slender, situated on a papilla, Pos-
terior antennae like those of Centropages, but with eight joints
in outer ramus. Blade of mandible weakly built, outer ramus
bent rather far proximally. Outer border lobes of maxilla with
only five bristles; inner border lobes well developed, the proximal
one, however, with weak masticatory bristles. Inner ramus 2-
jointed, articulated with basal; outer ramus large, oval. Distal
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bristles of maxillipeds little longer than the proximal: bristles
of outer horder of posterior maxilliped slender, without hairs.
Outer rami of the five pairs of feet 3-jointed ; inner ramus of first
pair 2-jointed (second and third joints fused), of second to fifth
pairs 3-jointed ; first basal with bristle on inner margin in second
to fourth pairs, second basal in first pair with inner marginal
bristle, and sometimes with a tube-like process. The bristle on
the inmer margin of the second joint of the outer ramus of the
fifth pair has the form of a curved awl (fig. 365).

& Sexual peculiarities in the form of the abdomen, posterior
antennae and fifth pairs of feet. Abdomen with five segments,
genital opening on rieht side. The left antenna is a grasping
organ, geniculating between joints 18 and 19; joints 19 to 21,
22 and 23 fused. Fifth pair of feet with 2-jointed basals: rami
of left foot 2-jointed, of right 3-jointed. The distal joint of the
outer ramus of the right foot is hooked and may be moved toward
the proximal joints.

1. Lucicutia flavicornis Claus.

Leuckartia flavicornis Claus, 1863, p. 185, pl. 32, fig. 17,

Leuckartia flavicornis Giesbrecht, 1892, p. 358, pl. 5, fig. 4; pl
19, figs. 2, 3, 15, 17, 21, 23, 29, 38; pl. 38, fig. 38, 40.

Lucicutia flavicornis Giesbrecht, 1898, p. 111,

ri
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Iig. 26.—Lucicutia flavicornis. (a) Female, lateral, X18. (b) Iifth
foot, female, 83, Ri, inner ramus. (¢) Outer margin of
outer ramus of third foot X140,

? Anal segment shorter than the preceding; second terminal
bristle of furca thick, twice as long as abdomen. The anterior an-
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tennae reach beyond middle of the furea, joint 19 as long as tenth
to twelfth, inclusive. Second basal of maxilla with four bristles.
Inner ramus of first pair of feet 3-jointed, with eight bristles;
inner ramus of fifth pair reaches almost to the distal border of
the second joint of the outer ramus: first joint of outer ramus
much shorter than the third, which is twice as long as the term-
inal bristle,

& Terminal portion of grasping antenna (joints 19-25) some-
what longer than joints 1418, Inner ramus of right foot of fifth
pair straicht, with five bristles, which are at the end of the
terminal joint.

Coloration: Transparent, with light yellowish pigment in
various loeations. 'The San Diego specimens showed this to a
very small extent.

Length : Female, 1.6 mm.; male a little less.

Oceurrence: June 8, 1904, one male, one female; June 10,
1904, one male (?).

Sub-fam. HETERORIIABDINALL
Heterochaetina Giesbrecht, 1892, p. 63,

Cephalothorax with five segments: fourth fused with fifth
thoracie segment; rostral filaments slender, sometimes plumose;
last thoracic segment in some cases with pointed lateral angles.
Abdomen with three or four segments, not always symmetrical.
Second joint of anterior antennae divided, the two terminal
joints usually distinet. Second joint of outer ramus of posterior
antennae divided into two, so that there are as a result eight
joints in the ramus (which, however, may be reduced by fusions).
Blade of mandible with few teeth, inner ramus small, sometimes
lacking. Inner ramus and both distal lobes of inner margin of
maxilla small, occasionally absent; outer ramus always present,
and usually mueh lengthened. Anterior maxilliped elongate,
lobes small, the proximal ones usually rudimentary; bristles of
distal lobes, and usnally those of the inner ramus, almost always
long, thick and hooked. The four anterior pairs of feet with
3-jointed rami, fifth pair like the others, rami almost without
exception 3-jointed.

& Sexual differences in form of body, anterior antennae, fifth
pair of feet, seldom in structure of mouth parts. Grasping an-
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tenna usually the left; first and second joints fused. as well as
the nineteenth to twenty-first, twenty-second and twenty-third
(or twenty-second to twenty-fifth) ; fifth pair of feet with 3-
jointed outer and 1- to 3-jointed inner ramus; forceps incomplete
or absent,

1. Genus Heterorhabdus Giesbrecht.
Heterochaeta Claus, 1863, p. 180,
Heterochaeta Brady, 1883, p. 48,
Heterochaeta Giesbrecht, 1802, pp. 64, 372, 745; 1895, p. 259,
Heterochaeta, Aurivillius, 1899, p. 38, figs. 4, 5.
Heterorhabdus Giesbrecht, 1898, p. 113.
Heterorhabdus Wolfenden, 1904, p. 124,

@ Cephalothorax with five segments, rostral filaments soft,
situated on a papilla.  Abdomen with four segments, left half of
furea not articulating with anal seement, larger than the richt
and with mueh longer bristles. Rami of posterior antennae about
equal in length, outer ramus with eight bristles. Anterior maxil-
liped straight, terminal portion and proximal lobes with their
bristles strongly suppressed, while the distal lobes are provided
with strong hooked bristles. Posterior maxillipeds distinguished
by shortness of the bristles on the inner ramus and by the length
and thickness of one bristle on the inner margin of the first basal
joint. All the feet have 3-jointed rami: inner marginal bristle
of the first basal in pairs one to four, and of the distal basal joint
in the first pair, well-developed and plumose, Terminal joint
of outer ramus of third pair usually different in form from that
Jjoint in the other pairs, being broad and oval (fig. 38d). The
inner marginal bristle of the second joint of the outer ramus of
the fifth pair is thickened and sword-shaped (fig. 38¢).

S Sexual peculiarities in form of posterior portion of body,
left anterior antenna and fifth pair of feet. Abdomen with five
segments, genital opening on right side. Grasping antenna
slender. Fifth pair of feet with 3-jointed rami; terminal joints
of both outer rami hooked ; processes on the distal basal joint.

KEY TO SPECIES.
Abdomen 4-segmented, fifth foot symmetrieal,................. 9
Abdomen §-segmented, fifth foot asymmetrieal,............... &

1. Third joint of outer ramus of third foot of same form as in
second and fourth pairs (fig. 40a)..............uun. H. longicornis
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1. This joint in third pair broad and oval, terminal bristle short-

enedy| (HEa 38|t il s sisaras s vuimialnlastae (st e rs s o e 2
2. First basal of posterior maxilliped with a very long, heavy

bristle in the middle of the inner border; rostral papilla with

a point (fig. 37a)...... S o B e s e e H. spinifrons
2. As above, but rostral papilla without point (figs. 380, ¢)........ 3

3.9 Inner marginal bristle of second joint of inner ramus of fifth
foot much shorter and more slender than those of the third
doint; first joint of outer ramus with thorn-like inner marginal
brigtle:n & ALt h Loots (he 3t v e s H. clausi

3.2 Inner marginal of second joint of inner ramus of fifth foot but
little shorter than those of third joint; first joint of outer
ramus without inner marginal bristles............... H. papilliger

1. Heterorhabdus spinifrons Claus.
Heterochaeta spinifrons Claus, 1863, p. 182, pl. 32, figs. 8.9,
14, 16.
Heterochaeta spinifrons Giesbreeht, 1802, pp, 372, 382, pl. 10,
figs. 1, 3, 11, 16, 19, 31; pl. 39, figs. 42, 43, 51, 52, 54.
Heterorhabdus spinifrons Giesbrecht, 1808, p. 114,

Tig. 37.— Heterorhabdus spinifrons. Female. (a) Head, lateral, X83. (b)
Posterior maxilliped X167. 5.1, first basal.

The papilla on front of head ends in a sharp point; anterior
antennae reach beyond the end of the furca by the last four or
five joints. The fourth lobe of the anterior maxilliped has two long,
thick bristles, and a small, slender one which is hardly 1/ as long
as the other two: the fifth lobe has two bristles, one of which
is longer and thicker than the other. A spine-like bristle at the
end of the inner marein of the first basal of the posterior maxil-
liped is 14 the length of the long bristle in the middle of the
margin (fig. 370). Tlooks at the end of both outer rami of the



184 University of California Publications. [Zoorocy

fifth foot of the male relatively longer than in H. papilliger, the
left over twice as long as the first and second joints of the outer
ramus.

Coloration; Transparent and colorless.

Length : Female, 3.4 mm.

Oceurrence : June 23, 1904, one female,

2. Heterorhabdus papilliger Claus.

Heterochaeta papilligera Claus, 1863, p. 182, pl. 3, figs. 10-13, 15.
Heterochaeta papilligera Giesbrecht, 1892, pp. 372, 382, pl. 20,
figs. 4, 7, 10, 15, 17, 23, 35, 30; pl. 39, figs. 40, 53.

Heterorhabdus papilliger Giesbreeht, 1898, p. 114,

Fig. 58.—Heterorhabdus papilliger. (a) Temale, laternl, %31, (b) Head,
female, lateral, X83. (c¢) Head, female, dorsal, X883, (d)
Outer ramus of third foot of male X83. (e¢) Fifth foot of
female X140, Re.2, second joint of outer ramus. ()
Right mandibular blade of male X83. (g) Anterior maxil-
liped, female, X83.
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Papilla on front of head elongated but not ending in a point
(figs. 38D, ¢). Anterior antennae when at the sides of the body
reach about to the end of the furca. Fourth lobe of the anterior
maxillipeds (fig. 38¢) with two long, thick bristles and a shorter,
thinner one, which is over half as long as the others; fifth lobe
with two bristles of about equal length and thickness. On the end
of the inner border of the first basal of the posterior maxilliped
is a spine-like bristle, which is hardly one-eighth as long as the
bristle in the middle of the margin, and the latter one is almost
twice as long as the second basal (ef. fig. 370). Hooks at the
end of both outer rami of the fifth foot in the male relatively
shorter than in spinifrons: the left little longer than the first
and second joints of the outer ramus together.

Coloration: As in spinifrons.

Length: Female, 2.2 mm.; males slightly smaller.

Oceurrence: A few specimens of both sexes were taken during
May and June, 1904.

3. Heterorhabdus clausi Giesbrecht.
Heterochaeta elausii Giesbrecht, 1889, p. 2; 1892, pp. 372, 382, pl.
20, fig. 2, 28, 37, 38.
Heterorhabdus clausi Giesbrecht, 1898, p. 115,

Fig. 39.—Heterorhabdus clausi. TFifth foot, male, X832,
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Like papilliger, but the anterior antennae reach somewhat
beyond the end of the fureca. Inner ramus of anterior maxilli-
peds with longer bristles: inner marginal bristle of first and
second joints of inner ramus of fifth foot in the female short and
slender, that of the first joint of the outer ramus thick and
hooked : second basal of the richt fifth foot in the male with a
long lamellar process, the second joint of the outer ramus with
a shorter projection on the inner border, third relatively longer,
especially on the left side.

Length: Male, 2-2.5 mm.

Oceurrence: San Diego, July 22, 1903, one male; June 23,
1904, one male.

4. Heterorhabdus longicornis Gieshrecht.

Heterochacta longicornis Giesbrecht, 1889, p. 2; 1892, pp. 373, 383,
pl. 20, figs. 14, 21, 25, 26; pl. 39, fig. 44.

Heterorhabdus longicornis Giesbrecht, 1898, p. 116.

Heterorhabdus zetesios Wolfenden, 1902, p. 367.

Heterorhabdus longicornis (male) Wolfenden, 1904, p. 124, pl.
9, fig. 34.

Fig. 40.—Heterorhabdus longicornis. Male, (a) Third foot X140. (b)
Right fifth foot X140, (¢) Left fifth foot X140,

¢ Anterior antennae reach beyond the end of the furea for

the last eight or nine joints: inner ramus of maxilla with five

bristles, first and second inner mareinal lobes relatively long;

anterior maxillipeds with a greater number of bristles, but with
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less strongly developed hooked bristles than in the other species;
inner.ramus clearly with three joints, and with seven long
bristles: bristles of first basal of the posterior maxillipeds and
third joint of outer ramus of third swimming foot of usual form.
Tnner mareginal bristle of second joint of outer ramus of fifth
pair more slender, and inner marginals of first and second joints |
thicker than in the other speeies, distal border of second joint of
outer ramus of ordinary form.

& Like female in structure of maxillipeds and terminal joint
of outer ramus of third and fourth swimming feet. Fifth foot
(figs. 400, ¢) : vight with stiff upright process on second basal
(inner margin), eovered with stiff’ spines, second joint of outer
ramus with a projection having four feeth at end.

Length: Male, 3 mm.

Oceurrence : San Diego, June 23, 1904, one male.

2. Genus Augaptilus,
Iemicalanus (in part) Clans, 1863, p. 176.
Augaptilus Giesbrecht, 1889, p. 3; 1802, pp. G5, 400, 724; 189S,
p- 120.
(See also T. Scott, 1893, p. 36, pl. 2, figs. 25-37; Steuer, 1904,
p. 897.)

@ (ephalothorax composed of five segments: rostral filaments
short and sometimes feathered. Abdomen with 3 segments, geni-
tal segment usually not wholly symmetrieal. Anterior antennae
25-jointed, outer ramus of posterior antennae rarely longer than
the inner ramus. Mandibular blade with two teeth (mandible
sometimes uniramous and with a stylet-like blade). Inner ramus
of maxilla lacking ; both maxillipeds with reduced proximal lobes
and peculiarly equipped bristles (cf. fig. 415). Feet with spines
on outer border of outer rami reduced in part, the third bristle
on the inner border of the last joint of the outer ramus of the
fifth foot not elongated, the inner marginal bristle of the middle
joint awl-shaped or lacking; both rami 3- rarely 2-jointed.

& Sexnal differences in the form of the abdomen, anterior
antennae and fifth feet. Abdomen with 5 seements, genital open-
ing right or left. The right or left anterior antenna may be the
grasping orean. Rami of both feet of fifth pair 3-jointed (fig.
41e, d).
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1. Augaptilus longicaudatus Claus.

Hemicalanus longicaudatus Claus, 1863, p. 179, pl. 20, fig. 3,
Augaptilus longicaudatus Giesbrecht, 1892, p, 414, pL 27, fig. 31;
pl. 28, figs. 11, 19, 23, 31, 35, 38; pl. 2, fig, 22; pl. 39, figs.
37, 48; 1898, p. 123.

Augaptilus longicaudatus Scott, 1894, p. 34, pl. 1, figs, 24-26G; pl.

Fig. 41.—Augaptilus longicaudatus. Male. (a) Dorsal X18. (b) An-
terior maxilliped X83. (¢) Right fifth foot X83. (a)
Left fifth foot X83.

@ Genital segment not entirely symmetrical, twice as long as
both the following segments together; furea as long as the anal
segment, and about 5 times as long as broad. Anterior antennae
longer than trunk by about the last 6 joints. Inner ramus of
posterior antennae 14 longer than the outer ramus; first and sec-
ond joints of outer ramus not fused; mandible uniramous.
Anterior maxilliped: First and second lobes lacking, third with
1 bristle, fourth and fifth with 2, sixth with 1. TFirst basal of
posterior maxilliped with 0, 0, 1, 2 bristles. TLength of first
and second basals and inner ramus as 7:6:5. Outer ramus of
fifth foot 2-jointed.
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& Grasping antenna on left. ifth foot, fie. 41¢, d.
Coloration: Transparent, without pigment.

Length: Male, 3.39 mm.

Ocenrrence: June 10, 1904, 1 male,

3. Genus Arietellus Gieshrecht.
Avietellus Giesbrecht, 1892, pp. 66, 415,
Rhincalanus {part) T. Scott, 1893, p. 31.
Avrietellus Giesbrecht, 1898, p. 124,

Last two thoracie segments fused, elongated into a strong
spine on each side (fig. 42a). front with wedge-shaped process,
rostral filaments slender. Abdomen of female with 4 segments,
symmetrienl; furea, and appendages with long, richly plumose
bristles,  Anterior antennae of female and the right one of male
at most 20-jointed, joints 1 and 2, 21-25 fused; grasping
antenna on the left, 19-jointed, terminal portion 2-jointed.
[nner ramus of posterior antenna straight, longer than outer:
mandible uniramons, inner ramus lacking: inner ramus and
third inner marginal lobe of maxilla lacking, outer ramus long
and characteristic. Anterior and posterior maxillipeds as in
Augaptilus except in appendages of bristles (fie. 42¢). Rami
of first to fourth feet 3-jointed; fifth foot of female (fig. 425)
3-jointed, basals 2-, outer ramus 1-jointed, inner ramus rudi-
mentary.  Fifth foot of male without foreeps, basals 2-, outer
ramus 3-jointed, inner ramus 1-jointed.

1. Arietellus setosus CGicshrecht,

Arietellus setosus Giesbrecht, 1802, p. 415, pl. 29, figs. 1, 3-T
9-13; pl. 39, figs. 34-36; 1897, p. 254; 1898, p. 124.

H

With the characters of the genus,

Coloration: Terminal expansions of plumose fureal bristles
red, the remaining portion black. Body orange red, bristles on
posterior antennae and mouth parts, deep red.

Length: 5.5 mm.

Oceurrence: One female was taken at San Diego, Dee.
22, 1903,
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Fig. 42.—dvrietellus setosus. Female. (a) Dorsal x9. (b) Fifth foot

K83, (e¢) Distal portion of one of the bristles of the an-
terior maxilliped X140,

4. GGenus Phyllopus Brady.
Phyllopus Brady, 1883, p. 78. :
Phyllopus Giesbrecht, 1802, pp. 66, 419; 1808, p. 124,
Phyllopus Wolfenden, 1904, p. 124,

@ Last thoracie segment not entirely symmetrieal ; abdomen
with 4 segments, genital segment asymmetrical.  Anterior
antennae with 24 joints.  Inner ramus of posterior antennae
about half as long as the outer ramus of 8 joints. Blade of
mandible strong, with four teeth. Anterior maxillipeds elon-
gated, posterior with short, broad first basal. First to fourth
pairs of feet with 3-jointed rami, second basal with inner mar-
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ginal bristle in first pair and with outer marginal in first and
fourth. Ififth pair with basal of two joints and 3-jointed outer
ramus.  Inner ramus lacking, inner marginal bristle of middle
joint of outer ramus thick and long; terminal joint shortened,
its distal margin toothed (fig. 430).

& Like female exeept in strueture of anterior antennae and
fifth feet. Abdomen with 5 sezments. Left anterior antenna
20-jointed, geniculating between joints 17 and 18. TFifth feet
each with 2 basals, and 3-jointed outer rami, the right foot has
a rudimentary inner ramus, broad and without spines. Second
basal of each foot with a long, slender plumose bristle, '

1. Phyllopus bidentatus Brady.

Phyllopus bidentatus Brady, 1883, p. 78, pl. 5, figs. 7-16.

Phyllopus bidentalus Giesbreeht, 18392, p. 419, pl. 18, figs. 25-33;
pl. 38, fig. 35; 1898, p, 124,

Phyllopus bidentatus & Wolfenden, 1904, p, 124, pl. 9, fig. 16.

Fig. 43.—Phyllopus bidentatus. Female. (a) Lateral X18. (b) Fifth foot
%195,

With the generie characters. Both Giesbrecht (1892) and
Wolfenden (1904) state that the ‘‘bidentate’’ lateral portion of
the last thoracie segment does not exist as in Brady's deserip-
tion. The San Diego specimen agrees with the deseription of
the two former authors. The male of the species is deseribed
by Wolfenden as eited, and the above deseription is taken
from him.

Coloration: Transparent, without pigment.
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Length: Female, 2.2 mm.
Oceurrence: San Diego, May 31, 1904, one female.

Fam. CANDACIIDAE.
Candacidae Giesbrecht, 1892, p. 67.
Candaciidae Giesbreeht, 1898, p. 126.

@ Cephalothorax with 5 segments, rostrum absent, abdomen
with 3 segments. In posterior antennae the second basal and first
joint of inner ramus is fused, outer ramus slender, end joints
shortened. Blade of mandible with few teeth. Second lobe of
inner margin of maxilla very long, third and fourth absent.
Anterior maxilliped without lobes, bristles on distal portions
sickle-shaped and hooked. Posterior maxilliped as in Calanus
but small and weak. Inner ramus of anterior pairs of feet 2-
jointed ; fifth pair rudimentary.

& Genital orifice on left; grasping antenna the left, seven-
teenth and eighteenth and nineteenth and twentieth joints fused;
fifth foot without inner ramus, the left 4-jointed, the right 3-
jointed ending in a foreeps or bristle.

1. Genus Candacia Dana.
Candacia Dana, 1846, p. 184.
Tfionyx Kriyer, 1848-49, p. 601.
Candace Dana, 1849, p. 2795 1852, p. 1109,
Candace Lubhbock, 1856, p. 29.
Candace Claus, 1863, p. 189,
Candace Streets, 1877, p. 139.
Candace Brady, 1883, p. 66
Candace Thompson, 1858b, p. 148,
Candace Giesbrecht, 1802, pp. 67, 423, 720,
Candace Wheeler, 1899, p. 177.
Candacia Giesbrecht, 1808, p. 126.

Q@ Fourth and fifth thoracic segments fused: front of head
rectangular, lateral angles of last thoracie segment pointed:
abdomen with 3 segments, genital segment often asymmetrieal.
Anterior antennae 23- or 24-jointed, proximal segments thick-
ened, anterior border toothed. Rami of posterior antennae
short, outer ramus slender, second joint elongated, terminal
enes very short. Basal of mandible large, rami short, blade
with 2 teeth. Anterior maxilliped elongate, without lobes, dis-
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tal bristles strong, sickle-shaped: posterior maxilliped small and
weak, second basal and inner ramus suppressed. First to fourth
pairs of feet with 3-jointed outer rami, inner rami relatively
small, 2-jointed ; first basal with inner marginal bristle in second
and third pairs. Outer border of outer ramus toothed, fifth
pair stunted, 3-jointed on each side.

& Last thoracic segment more often asymmetrical, the point
on the right side noticeable for form, size, and color. Abdomen
with 5 segments, genital segment often asymmetrical with out-
growths on the right side. Right anterior antenna a grasping
organ. Fifth foot on right side 3-jointed, on left side 4-jointed;
the right foot terminates in a foreeps or bristle,

KEY TO SPECIES.

1. Terminal bristle of outer ramus of third foot with outward bent
point, at least as long as the distance between the distal spines

of the outer border of the joint (fig. 4d4¢). ..., 2
1. This bristle much shorter than the designated portion of the outer
) o1 (L T e 7 ) e S e S e e s R
2. Genital segment of female longer than broad........... C. pectinata
2. Genital segment of female broader than long, male not known. .
................................................. C. bipinnata
3. The thick proximal portion of the anterior antennae is 7-jointed
Bifuy ChIY e st L e e e s e e sl s K
8o Thissportion: G=jointed s i s imiiianameis o aoniie 5

4, Terminal joint of fifth foot of female without bristles on inner
border; joint of grasping antenna proximal to geniculation
with deep teeth on anterior border. Fifth foot of male (fig.
T i T e I A A R g C. curta

4. Terminal joint of fifth foot of female with three bristles, apical
teeth slender and sharp. Teeth on grasping antenna fine;
genital segment with flat ontgrowth on right side; (fig, 470)..

C. aethiopica

1. Candacia pectinata DBrady.

Candace pectinate Brady, 1878, p. 49; 1883, p. 67, pl. 30,
figs. 1-13.

Candace pectinata Giesbrecht, 1802, pp. 424, 439, pl. 4, fig. 3; pl.
21, figs. 2, 12; pl. 22, figs. 9, 17, 18, 31, 43-46; pl. 39, figs.
1, 21, 22, 24, 25.

Candacia pectinata Giesbrecht, 1898, p. 128,

Candace pectinata Wheeler, 1899, p. 177, fig. 15.

Genital and following segment in female asymmetrical, the
latter protruding posteriorly ; last thoracie segment in the male
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asymmetrical. Anterior antennae with 23 joints, pectinate part
of joints of grasping antenna deeply toothed, the segments on
either side of the articulation suppressed. Proximal hooked
bristles of second basal of anterior maxilliped as thick and
almost as long as the distal ones. Terminal joint of fifth foot
of female long and claw-like (fig. 445), without inner marginal
bristle; right fifth foot of male with foreeps.

Fig. 44.—Candacia pectinata. (a) Last thoracic segment and first and
seeon o segments of abdomen, male, X 45, (b) Fifth foot of
female 83, (¢) Third joint of outer ramus of third foot
of male X49. (d) Fourth foot of female X83.

Coloration: Rather transparent, lateral prolongations of last
thoracie segments, genital orifice, rami and bristles of feet and

mouth parts, joints 18 and 19 of grasping antenna, usually a

blackish brown.

Length : Females average 2 mm., males 1.9 mm.
Oceurrence: Rather common; both sexes are taken in sum-
mer and winter,
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2. Candacia bipinnata Gieshrecht.

Candace bipirnata Giesbrecht, 1889, p. 5; 1892, pp. 424, 439;
pl. 22, fig. 20; pl. 39, figs. 27, 29.
Candacia bipinnata Gieshrecht, 1898, p. 129,

23 o

TFig. 45.—Candacia bipinnata. (a) Cephalothorax and genital segment
of female, dorsal, X31. (b) First eight joints of anterior
antennae of female X83. (¢) Last thoracic segment and
abdomen of female 20,

? Like C. pectinata, but genital segment (fig. 45a) is broad
and has a wing-like expansion on each side. % Unknown.

Coloration: Much as in O, pectinata.

Length: IFemale, 2.6 mm.

Oceurrence: Taken usually with C. pectinata, but in fewer
numbers.
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3. Candacia curta Dana.

Candace curta Dana, 1849, p. 279; 1852, p. 1116; 1855, pl. 78,
figs. 6 a-d. 2

Candace ecurta Giesbreeht, 1892, pp. 424, 439, pl. 21, fig. 15; pl.
22, figs. 12, 24; pl. 39, figs. §-10, 12,

Candacia curta Giesbrecht, 1898, p. 129,

c

Tig. 46.—Candacia curta. Male. (a) Last thoracie segment, and genital
segment, lateral, X83. (b) Same, dorsal, %X31. (¢) Fifth
foot %83. Right foot at right of figure.

Allied to C. peclinata, but right side of genital segment in
female has a ventral projection; fifth foot of female with two
heavy teeth on the end, and one on the inner border. Proximal
joint of inner ramus of first foot with but two inner marginal
bristles.

Coloration: As in preceding species, with very slight varia-
tions.

Length: Male, 1.5 mm. Giesbrecht gives 2.4-2.65 mm.

Oceurrence: San Diego, Jan. 4, 1904, one male.

4. Candacia aethiopica Dana.

Candace ethiopica Dana, 1848, p. 23,

Candace melanopus Claus, 1863, p. 191, pl. 33.

Candace ethiopica Giesbrecht, 1892, pp. 424, 439, pl. 4, fig. 13,
pl. 21, figs. 1, 9; pl. 22, figs. 1, 6, 13, 14, 32, 40-42; pl. 39,
figs, 7, 11, 13,

Candacia aethiopica Giesbreeht, 1898, p. 128,
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Genital segment of female slightly asymmetrieal, with a
process on the left side; last thoracie segment of male asymmet-
rical. Anterior antennae 23-jointed, denticulation of the geni-
culating joints of grasping antenna fine, joints proximal and
distal to the geniculation long and slender, Proximal hooked
bristle of the second basal of the anterior maxilliped as thick
and almost as long as the distal (fig. 47k). Terminal joint of
fifth foot of female with one tooth on the outer margin, 3 apieal
teeth, and 3 bristles on the inner border; right fifth foot of male
with a foreeps (fiz. 47g).

Fig. 47.—Candacia acthiopica. (a) Female, dorsal, X165. (b) Last
thoracic segment, and genital segment of male, dorsal, X 60.
(¢) Abdomen of female, lateral, X37. (d) Second and third
joints of outer ramus of third foot, female, X60. (e)
Fifth foot of female X130, (f) Left fifth foot of male
X130. (g) Forceps of right fifth foot of male X130, (h)
Anterior maxilliped of female X130,

Coloration: Dorsal surface of cephalothorax, excepting an-
terior portion of head and the last thoracic segment, black brown,



198 University of California Publications. [Zoorogy

distinguishing the species at once. Appendages colored about as
in the other forms.

Length: Female 2.9 mm, male 2-2.5 mm.

Oceurrence: Several males and females were taken Qctober
20, 1904.

Tam. PONTELLIDAE.
Pontellidae Giesbrecht, 1892, p. 68; 1898, p. 131.

@ Head and thorax distinet, fourth thoracie segment usually
fused with fifth., Rostrum forked, usnally ending in two very
strong prongs: rarely absent. Eyes large, sometimes with one
or two pairs of cuticular lenses and one unpaired lens. Anterior
antennae 16- to 24-jointed, the two terminal joints always fused.
Second basal and first joint of inner ramus fused, terminal joints
of outer ramus shortencd. Mandible on the whole as in the
Centropagidae. First basal of maxilla large, second basal and
rami relatively small. Anterior maxillipeds as in the Centro-
pagidae, long, hooked bristles on distal portion and commonly
on the proximal. First basal of posterior maxillipeds large with
long bristles on lobed inner border, second basal and inner ramus
relatively small. Inner ramus of four anterior pairs of feet or
second to fourth, 2-jointed; fifth pair rudimentary, outer ramus
1-jointed (rarely 2-jointed), inner ramus 1-jointed or lacking.

& Distinet from female in form of abdomen, anterior
antennae and fifth pair of feet, at times also in form of eyes,
rostrum and last thoracie seement.  Genital orifice on left side,
erasping antenna on right, middle joints much or slightly
hroadened; joints 19 and 21 and 22 to 25 fused. Fifth pair of
feet rarvely with rudiment of inner ramus; forceps of right foot
incomplete or very powerful.

Sub-fam. PONTELLINAE.
Pontellina Giesbrecht, 1892, p. G8.

Q (ephalothorax with five or six segments; last thoracie seg-
ment ends in one (seldom two) sharp points on each side and is
at times asymmetrical. Rostrum ends in two strong chitinous
prongs or in two filaments. One pair of cuticular lenses is
oceasionally found on the dorsal side, seldom two pairs, ventral
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eve strongly protruding (fiz. 48¢). Abdomen with from one
to three segments, never symmetrical. Anterior antennae 16-
to 24-jointed, at least two terminal joints fused, usually also a
number of proximal joints. Posterior antennae with reduced
number of terminal joints in outer ramus which is often more
slender and thinner than the inner ramus. Mandible as a
whole as in Centropages, blade with at least five teeth. Maxilla
with relatively large proximal basal, second inner marginal lobe
large, second basal, rami and first outer marginal lobe aceord-
ingly relatively smaller. Anterior maxilliped as in Centropages,
with very strong hooked bristles: posterior maxilliped short,
first basal with indented or folded inner margin, set with long,
strong bristles; inner ramus 3- to 5-jointed, bristles short. Outer
ramus of four anterior feet 3-jointed, inner ramus of sccond
to fourth pairs or of all 2-jointed. Basal of fifth pair 2-jointed,
inner and outer rami usually 1-jointed:; outer ramus seldom
2-jointed.

& Sexual peculiarities in form of body, more often in eyes,
anterior antennae and fifth foot. Last thoracie seement as a
rule asymmetrical, right posterior angle more strongly de-
veloped ; abdomen with 5 segments, in cases with asymmetrieal
processes on right side. Right anterior antenna with broadened
middie joints: bevond the geniculation either the nineteenth
and twenty-first joints only are fused (besides the twenty-fourth
and twenty-fifth) or also the twenty-second and twenty-third:
fifth foot without inner ramus (perhaps a rudiment on left
foot), four jointed on each side, the right foot with forceps.

1. Genus Labidocera Lubhock.

Pontella (part) Dana, 1846, p. 184; 1848, p. 26; 1849, p. 280,

Pontellina (in part) Dana, 1852, p. 1135.

Labidocera (sub-genus) Lubboek, 1853a, p. 255 1853b, p. 202,

Pontella Claus, 1863, p. 2073 1893, p. 283,

Pontella Brady, 1878, p. 73; 1883, p. 87,

Pantella Thompson, 1887, p, 34.

Labidocera Giesbrecht, 1888, p. 7; 1892, pp. 70, 444, 746; 1897,
p. 254; 1808, p. 132,

Labidocera T, Seott, 1893, p. 82.

Labidocera Wheeler, 1899, p. 178.
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Head usually without hooks on side; one pair of dorsal eye
lenses, larger in the male than in the female; rostral hooks
strongly chitinized. Cephalothorax of 5 segments, ending in
points laterally, more strongly developed on right side in the
male  Abdomen of female with 2 or 3 segments, of male
with 5, sometimes asymmetrical in the female. Anterior
antennae of female 23-jointed; terminal section of grasping
antenna (the right) of male 4-jointed. Mandibular blade with
5-7 hooked, pointed teeth. Second basal of maxilla bent toward
outside, about twice as long as the second lobe of the inner
margin; anterior maxilliped stunted and provided with strong
hooked bristles especially on the distal half; posterior maxilliped
with 4-jointed inner ramus. Inner ramus of swimming feet
2-jointed, outer ramus 3-jointed; fifth foot of female on each
side with 2-jointed basal portion, rami 1-jointed, though the
inner ramus may be rudimentary. Fifth foot of male 4-jointed
on each side, right without inner ramus, left at times with rudi
mentary inner ramus. The two terminal joints of the right foot
form a powerful forceps.

1. Labidocera trispinosa n.sp.

@ Cephalothorax symmetrical, evenly rounded in front;
erest, and hooks on side of head absent; rostrum bifid, very
long; last thoracie segment produced on each side into sharp
points (¢f. fie. 48aq. left side). Abdomen with 3 segments,
genital longer than the last two, asymmetrieal, with a prominent
blunt wing-like process on the right side (fiz. 48d); middle
abdominal segment with a knob-like projection on the left in
front. Furea symmetrical, about 3 times as long as broad.
Anterior antennae extending back to the posterior border of
fourth thoracie segment. IMifth pair of feet symmetrical (fig.
48g), outer ramus ending in two teeth, the inner one twice
as long as the outer; inner ramus about one-half as long as the
outer, articulating with basal; outer ramus longer than the first
and second basals together,

& Eye lenses larger, and more nearly contiguous (fig. 48a).
Last thoracie segment on right side with a long slender spine,
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curving dorsally, (fig. 48b), a shorter straight dorsal spine,
and a very short spine directed toward median line. On the left
side the thorax is about as in the female. Abdomen with five
segments, genital segment in some cases slightly asymmetrieal;
orifice on right side; middle segment as long as the first two,
and longer than the last two. Anterior antennae reaching to
base of furea; joints 16 and 17 about of equal length; teeth
on joint 18 directed toward distal end of antenna, those on the
next joint larger and straicht (fig. 481). TFifth foot, fig. 48e, f.

. 18 19.2..

Fig. 48.— Labidocera trispinosa, n. sp. (a) Male, dorsal, X18. (b) Lat-
eral portion of last thoracie segment from right side }60.
(¢) Head of male, lateral, X60. (d) Abdomen of female,
dorsal, X60. (e) Left fifth foot of male. (f) Right fifth
foot of male. (g) Fifth foot of female. (&) Joints 17, 18,
19 to 21, 22, of grasping antenna of male, X160.
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This species is distinet from any of the seventeen described
species of Labidocera in the form of the last thoracie segment
of the male, and fhe genital segment of the female. It approaches
L. lubbocki Giesbrecht and L. brunescens Giesbrecht, more
closely than any others, but differs distinetly from them in
the above-named features as well as in the structure of the fifth
feet of the sexes, ete.

Coloration: Rather transparent, intestinal contents light
green, thorax and abdomen yellowish with green tinge in places.

Length: Female, 1.6 mm. Male, 1.7-2.2 mm.

Oceurrence: May 24, 1904, one female. June 16, 1904, four
males, five females,

Sub-fam. PARAPONTELLINAE.
Parapontellina Giesbrecht, 1892, p. 73,

Cephalothorax usually with five, seldom with six segments,
rostral filaments slender or lacking, last thoracie segment with
rounded or pointed sides. Eyes without dorsal chitin lenses.

¢ Abdomen usually with three, seldom two segments, at
times asymmetrical. Anterior antennae 17- to 19-jointed; sev-
eral proximal joints fused in addition to the terminal points.
Second basal of mandible elongate, usnally ceylindrieal, blade
narrow with from five to seven teeth. Maxilla elongate, lobes
slightly protruding and not articulating; rami more often
stunted; the entire second basal may be absent. Distal hooked
bristles of anterior maxillipeds long and strong, seldom so on
proximal portion of the appendage. Posterior maxilliped as in
the Pontellinae but inner ramus is only 1- or 2-jointed. Outer
ramus of anterior four pairs of feet 3-jointed, inner ramus of
second to fourth or of all 2-jointed. [Mifth pair stunted, basal
1- or 2-jointed, outer ramus 1-jointed usually elaw-like and with-
out inner ramus; not always symmetrical.

& Sexual peculiarities in form of body, anterior antennae
and fifth foot. Last thoraeic seement and abdomen at times
asymmetrical as in many Pontellinae; abdomen with five seg-
ments.  The right grasping antenna simulated in some respects
in the left; the right antenna with but little broadened middle
joints and differences in the segmentation of the joints in the
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proximal portion; joints nineteen and twenty-one and twenty-
two and twenty-five fused. Right fifth foot 3- to 4-jointed,
forceps not complete, the left 3-jointed, seldom with rudiment of
inner ramus.

1. Genus Acartia Dana.
Acartia Dana, 1846, p. 183; 1852, p. 118,
Dias Br:l:lﬁ\'{ 1883, p. 72,
Dias Lilljeborg, 1853,
Dias Claus, 1863, p. 191,
Dias Brady, 1883, p. 72,
Aeartia Thompson, 1888a, p. 149; 18885, p. 141,
Aeartia Giesbreeht, 1892, pp. 75, 506, 721; 1898, p. 150.
Aecartia Dahl, 1894¢, p. 13,
Aecartia Wheeler, 1809, p. 182,

Fifth thoracie segment and abdomen of male symmetrieal ;
latter with shortened anal segment. Antennae of female with
seventeen segments, of’ the same diameter throughout the length
grasping antenna of male with very slightly thickened middle
joints.  Outer ramus of posterior antenna much shorter than
the inner; second joint of inner elongated, first joint with nine
bristles on the inner border. Outer ramus of mandible articu-
lates in the middle of the margin of the second basal. First
outer marginal lobe of maxilla with long bristles, outer ramus
rudimentary, its place supplied by two bristles. Proximal lobes
of anterior maxillipeds well developed, with long bristles; pos-
terior maxilliped with four joints. Inner ramus of first pair of
feet with two joints, fifth pair of female without inner ramus,
with long outer terminal bristle on second basal,

@ Cephalothorax with five segments, last two fused. Pos-
terior antenna very slender, second basal joint fused with prox-
imal joint of inner ramus, mandible with weak blade, which
has seven teeth. Posterior maxilliped without outer marginal
bristies. and with three inner marginals on third joint. Outer
amus of first to fourth pairs of feet 3-jointed, first basal
without bristles, second with rather long outer marginal bristle
in fourth pair. The very muech stunted fifth pair (fig. 49d)
consists on each side of two or three joints; the end joint (outer
ramus) is a thiek stylet-shaped bristle, and on the outer border
of the second basal is a slender feathered bristle,
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& Sexual differences in form of body, anterior antennae and
fifth pair of feet. Abdomen with five segments, genital orifice
on left side; the fourth segment and furea shortened. The
right anterior antenna is a grasping orean and joints 19-21 and
22-25 arve fused. The fifth pair of feet (fiz. 49¢) consists of a
common middle part and a richt foot of four joints, a left of
three, each uniramous. The right especially has the form of a
claw, which, because of a process on the joint preceding the
terminal, becomes an incomplete foreeps.

1. Acartia tonsa Dana.
Acartia tonsa Dana, 1848, p. 26,
Aeartia tonsa Giesbreeht, 1892, pp. 508, 522; pl. 30, figs. 7, 24,
34; pl. 43, figs. 6, 10; 1898, p. 154.

H_w.

Fig. 49.—Acartia tonse. (a) TFemale, dorsal, X45. () Abdomen of male,
dorsal, X55. (e¢) I'ifth foot of male X138, D, right foot.
(d) Fifth foot of female X138,

Rostral filaments present, last thoracie segment rounded
laterally ; abdomen of male (fig. 495) with spines on the second
segment : anal segment with lateral hairs. Anterior antennae of
female without thorns, not reaching to the posterior border of
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the genital segment. Middle joint of fifth foot of female about
as broad as long (fig. 49d); terminal portion of foot as long
as the rest of the appendage, straight, toothed posterior to
middle; plumose bristle as long as terminal claw. Seeond joint
of right fifth foot of male (fiz. 49¢) without proeess on inner
margin; process of third and fourth joints broader than in
A. clausi.

Coloration: Very transparent, without pigment.

Length: Female, 1.2-1.5 mm. Male, 1-1.1 mm.

Occurrence: Enormous quantities may be obtained in Glor-
ietta Bight, San Diego Bay, especially at night; the species
occeurs rather infrequently outside.

1I Sub-order.—PODOPLEA.

Body divided into an anterior and posterior portion but
the line of separation falls in front of the last thoracie seg-
ment (fie. 50a) ; the posterior portion of the body has as the
first segment the fifth thoracie segment, which bears almost
without exception a rudimentary pair of feet (figs. 50a, 57b) ;
these are never of service to the male in pairing. The sper-
matophores are placed directly upon the genital orifice of the
female, without the use of a pair of appendages. The genital
organs of the male arve usually paired, their orifices always
symmetrically placed. The female carries the eges until the
yvoung are set free.

KEY TO THE GENERA OF THE PODOPLEA.

(The genera marked with an asterisk have been found in the
San Diego region.)

1. Inner rami of third and fourth feet 3-jointed, or lacking in

{118 A b A A s e S e 2
1. Inner rami of third and fourth feet 1-jointed............ Mormonilla
2. Inner ramus of first foot 1-jointed ....cicuiiiiiiuniveinivainas 3
2. Inner ramus of first foot 2-jointed (fig. 53e)...ooviviiiiiiian.. 14
3. Head with two large chitinous lenses (figs. 62, 570)............ 4
3. Head without chitin0us lenges . v sisiiiae amis s i Sl i
4, Inner ramus of fourth foot 2- or 3-jointed (fig. 59b)............. 5
4, Inner ramus of fourth foot 1-jointed or replaced by bristles

B s e ers L e W St )| e MO G il 6
5. Ahdomen with four or five segments which are broadened later-

ally (Bp8. B7d; H9a) 0 s il s e e e sataiars *Sapphirina
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- Abdomen with twe segments, not broadened
- Eye lenses separated by at least their diameter; the last two
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thoracic segments without lateral sharp prolongations. . ... Copilia?

. Eye lenses placed close together, last two segments of the

anterior portion of the body prolonged into lateral pointed
processes (figs. 6la, 62b).............. OG0 rite *Corycaeus

7. Entire body mueh flattened, furca very long angd stylet-like. .Copiliaj
7. Body of various shapes but more rounded; if at times depressed,
NEVEE: TeAT TR | o oot cuntiinsie s bleniam s i e e o 8
8. Outer ramus of first foot 1-jointed, postero-laternl angles of
fourth segment of body prolonged into processes (fig. 54a). ...
............................................... *Clytemnestra
8. Outer ramus of first foot 2- to 3-jointed. .. ......oveuurnneoen.... 9
9. Outer ramus of posterior antenna 1-jointed; furea very short,
each ramus with a very long bristle twice as long as the body at
least; rami of furea and the two bristles fused in the median
line; remaining fureal bristles stunted................. Aegisthus
9. Outer ramus of posterior antenna 3-jointed; furea short, rami

separate (fig. 52¢), each with a long bristle, at least as long
as the body, and at least twice as long as the other bristles

(631 R e R e S e e B *Microsetella
9. Outer ramus of posterior antenna lacking; furca longer than

broad, TAmI SEPATALE ..o v v riveee s s onssssnsn s smaesin 10
10. Anterior and posterior maxillipeds alike in structure, both with

longy BpInoyus, DTIREIE. o i it s wibistela=orania o assisiaie *Oithona
1. Posterior maxilliped with few or no short bristles and a terminal

hook (Oneaeidae) (figs. 55b, 56b) ...ioviiiiiiiiineiiennnnn 11
11. Fifth pair of feet 1-jointed, with two lancet-shaped appendages

13.

14,
14,

15.

at the end which have dentate borders; body elongate. .Lubbockia

. Fifth pair 1- or 2-jointed or knob-like, with naked or plumose

bristles; body more robust ..........ceviirieiirinniiannn.. 12

2. Anterior antennae with very long and thick acsthetasks on the

terminal joints; fifth feet 2-jointed ..................... Ratania

. Anterior antennae with numerous pencillate aesthetasks on the

proximal joints; fifth foot a protuberance............. Pachysoma

. Anterior antennae with few and very delicate aesthetasks; fifth

foot reduced to a small rod or kneb, or at times to one

DEIBEIE s o e imsarin v raiiat s ottt el ate hvale o o o e ataT A b e 13
Terminal hooked bristles on the posterior antenna of medium

length; inner ramus of rear feet at least as long as the outer,

terminal joint in fourth pair at least 114 times as long as the

first and second joints together ..........cccoiivinnnn... *Oncaea

. Hooked bristles on the much elongated terminal joint of posterior

antennae very long; inner ramus of rear feet shorter than
outer, its terminal joint in the fourth pair no longer than each

of the proximal joints ........ T T iy o T e e, Conaea
I'ront of head with two great chitinous lenses.............. Miracia
Hpad without TANEE8 s e sisiieiatisios s seetamrs s s 15

Iorehead conieal, rounded in front; body very narrow; outer
ramus of posterior antennae lacking .................... Setella
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15. Forehead pointed (fig. 53a); body broad; outer ramus of pos-
terior antenna 1-jointed......c.ovvvvnennnnnrnnnennnnenennas 17

16. Furea with separate rami (about twice as long as broad) and
bristles muech shorter than body (fig. 53a).............. “Euterpe

16. Rami of the fuea very short and with the two unusually long
bristles fused in the median line...............c.o.oon.. Aegisthus

Fam. CYCLOPIDAE.

1. Gienus Oithona Baird.
Oithona Baird, 1843.
Seribella Dana, 1847, p. 279; 1848, p. 19.
Oithona Dana, 1852, p. 1097,
Otthona Claus, 1863, p. 104.
Oithona Brady, 1883, p. 97.
Oithona Giesbrecht, 1892, pp. 77, 537, 753; 1896, p. 324,
Oithona Wheeler, 1899, p. 186.

Q@ Anterior and posterior parts of body composed of five
segments, first and second abdominal segments fused (fig. H0a).
Genital opening lateral. Anterior antennae rather obseurely
jointed, bristles long; posterior antennae 3-jointed, outer ramus
absent. Inner ramus of mandible small, 1-jointed, outer ramus
4-jointed; blade dentate. Rami of maxilla 1-jointed, inner
ramus small, Maxillipeds slender, bristles strong, spinous;
inner ramus of posterior maxilliped 2-jointed. Rami of swim-
ming feet 3-jointed. Fifth pair very rudimentary, being reduced
to two bristles on each side.

& Front of head blunt (fiz. 51a) ; first and second abdominal
segments not fused (fiz. 50b, 51a), bristles of furea short.
Anterior antenna are grasping organs, geniculating at two
places. Swimming feet somewhat irregular in number and
arrangement of bristles.

1. Oithona plumifera Baird.

Oithona plumifera Baird, 1843.

Oithona plumifera Dana, 1852, p. 1099, pl. 76, figs. 4a-e.

Seribella seriba Dana, 1849, p. 279.

Oithona spinirostris Claus, 1863, p. 105,

Oithona plumifera Giesbrecht, 1891, p. 475; 1892, pp. 537, H48;
pl. 4, fig. 10; pl. 34, figs. 12, 13, 22, 25, 27-29, 32, 33,
44-47; pl. 44, figs. 1, 7, 12-15.

Githona plumifera Wheeler, 1899, p. 186, fig. 22.

? Front ending in a somewhat ventrally directed, pointed
beak, but visible in dorsal view. Furca shorter than anal seg-
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ment, about three times as long as broad, outer marginal bristle
about three times as long as the furca. Anterior antennae
extend to the posterior border of the fourth abdominal seg-
ment. Second basal of mandible with two hooked bristles ; inner
ramus of maxilla with a minute bristle. Outer ramus of first
pair of feet (fiz. 50d) with one outer marginal bristle on the
first joint, one on the second and two on the third; outer ramus
of the second and third pairs, with one on the first joint, none on
the second and two on the third; of the fourth pair with none

Fig. 50.—Oithona plumifera. (a) Female, dorsal, X40. Th.5, fifth
thoracic segment. (b) Abdomen of male X140. (¢) Outer
ramus of third foot of male X83. (d) Outer ramus of first
foot of female X265. Se., outer marginal bristles. St.,
terminal bristle.
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on the first and second joints, two on the third; pt‘dximal bristle
of outer margin of third joint of third and fourth pairs reduced.

& Genital segment broad (fig. 506). Proximal joint of distal
portion of anterior antennae with a half erescentic process on
the inner margin. Third joint of outer ramus of first and
fourth pairs of feet with two outer marginal bristles, the second
and third with three (fig. 50¢).

Coloration: Giesbrecht shows red pigment in body, and
especially in long bristles of anterior antennae, furea, feet and
mouth parts, while other animals may be colorless. All speei-
mens [ have seen are colorless.

Length: Female, 1-1.4 mm.: male, 0.75-1 mm.

Occeurrence: Notl as abundant as O. nanae, but some speci-
mens oceur in all eatehes where the ordinary Podoplea are num-
erous, summer and winter.

2. Oithona nana Gieshrecht.

Oithona nana Giesbrecht, 1892, p. 549, pl. 4, fig. 8; pl. 34, figs.
10, 11, 20, 24, 26, 34, 35, 42; pl. 44, figs, 2, 4.

Fig. 51.—Oithona nana. (a) Male, dorsal, X83. (b) Third joint of outer
ramus of first foot of female X83. (¢) Third joint of outer
ramus of fourth foot of male X85,
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@ Front blunt; furca as long as the anal segment, hardly
twice as long as broad, outer marginal bristle about as long as
the furea. Anterior antennae reach about to the posterior
margin of the third thoracie seement. Second basal of mandible
with one hooked bristle. Inner ramus of maxilla with four
bristles. First, second and third (fig. 510), joints of outer ramus
of first to third feet respectively, with one, one, three outer
marginal bristles, of the fourth with one, one, two.

& Division line between the first and second thoraciec seo-
ments with a sharp median projection; genital segment nar-
rower than in 0. plumifera. Proximal joint of the distal por-
tion of the anterior antennae without the round proeess. Third
joint of outer ramus of first to third feet with three outer mar-
ainal bristles, of the fourth with two (fig. 51¢).

Coloration : Transparent, without pigment.

Length : Female, 0.7-0.8 mimn.; male, 0.5-0.6.

Oceurrence: Rather abundant in hauls taken from inside of
the kelp beds at Point Loma. Both sexes found. The tow in
which Oithona occurs most plentifully contains scarcely any
other genera than Oncaca, Eulerpe and Coryecacus.

Fam. HARPACTICIDAE.

1. Genus Microsetella Brady and Robertson.
Microsetells Brady and Robertson, 1873, p. 130, pl. 9, figs. 11-16,
Harpacticus Dana, 1847, p. 152,

Canthocamptus Dana, 1852, p. 1187.

Letinosoma Brady, 1883, p. 99.

Eetinosona Mobius, 1887, p. 116,

Microsetelle Giesbreeht, 1892, pp. 78, 549, 750,

? Body eylindrical, smaller in front and behind, anterior
portion with four segments, posterior with five: furea short.
bristles very long. Anterior antennae 5-jointed, posterior
3-jointed, outer ramus 3-jointed and slender. Rami of first to
fourth feet 3-jointed, inner ramus longer than outer; fifth pair
rudimentary and leaf-like (fig. 514).

& Posterior portion of body with five segments, anterior
antennae rather strong grasping organs; feet much smaller.
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1. Microsetella rosea Dana.

Harpacticus roseus Dana, 1847, p. 153,

Canthocamptus roseus Dana, 1852, p. 11805 1855, pl. 83, figs. 1-10.

Microsetella rosea Giesbrecht, 1892, pp. 550, 554, pl. 44, figs. 32,
35, 37, 38, 41, 43, 48, 49.

Fig. 52.—Microsetella rosea. Female. (a) Lateral X83. (b) Fifth foot
X195, Re., outer ramus. (c¢) Furea, ventral, X195,

Q Longest bristle of furca almost twice as long as the body,
third terminal bristle less than half as long as the abdomen.
Innermost bristle of fifth foot not much shorter than the others.

& Unknown.

Coloration: Rather transparent, region of mouth red, and
also long fureal bristles; digestive tract rosy red.

Length: Female, 0.84—0.9 mm.

_ Oceurrence: June 10, 1904, five females; cateh taken near
La Jolla.
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2. Genus Euterpe Claus.
Harpaceticus Dana, 1847, p. 152; 1852, p. 1189.
Euterpe Claus, 1863, p. 109,

Futerpe Giesbrecht, 1892, pp. 78, 555.

2 Anterior portion of body with four segments, posterior
with five: front of head pointed (ef. fie. 53a). Anterior an-
tennae T-jointed, posterior 3-jointed, outer ramus 1-jointed.
Rami of swimming feet 2-jointed in the first pair, 3-jointed in
second to fourth pairs; fifth pair rudimentary (fie. 53d).

& First and second abdominal segments not fused (fig. 53a) :
anterior antennae (fig. 53¢) are powerful grasping organs,
fourth and fifth joints fused and much thickened, genieulat-
ing with the hooked terminal joint which is composed of the
fused sixth and seventh joints. Rami, especially the inner, of
the first pair of feet of peculiar form; fifth pair shorter and
with fewer bristles than in the female.

1. Euterpe acutifrons Dana.

Harpacticus acutifrons Dana, 1847, p. 153; 1852, p. 1192; 1855,
pl. 83, fig. 11a, b.
Luterpe gracilis Claus, 1863, p, 109, pl. 14, figs. 1-13.
Luterpe acutifrons Giesbreeht, 1892, p. 555, pl. 44, figs. 16-31.
The only species of the genus.
Coloration: Transparent, almost without pigment, but
digestive eanal is often yellowish or ereen.
Length: Male, .73 mm.; females slightly smaller,
Oceurrence: Abundant in catches with Oithona, Onecaea and
Coryeacus.
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PPig. 53.— Euterpe acutifrons.  (a) Male, lateral, X175, Ab.d, first
ahdominal segment. 7TA.5, fifth thoracic segment. (b) Outer
ramus of fourth foot of female X140. (¢) First foot of male
X 265. (d) Fifth foot of female X410, (e) Anterior an-
tenna of male X195.

3. Genus Clytemnestra Dana.
Clytemnestra Dana, 1847, p. ‘15.4; 1852, p. 1193.
Clytemnestra Lubbock, 1860, p. 180,
Goniopsyllus Brady, 1883, p. 107.

Clytemnestra Giesbrecht, 1892, pp. 79, 565, 733.
Clytemnestra Wheeler, 1899, p. 188.

Q Anterior part of body composed of four segments, pos-
terior part of five; furea short. Anterior antennae 7- to 8-jointed,
bristles short, posterior antennae 3-jointed, outer ramus sup-
plied by one or two bristles. Posterior maxilliped 2-jointed,
slender and elongated, with short hooks at the end. Rami of
swimming feet long and narrow, inner ramus the longer,
3-jointed in all pairs; outer ramus 3-jointed exeept in first
pair, where it is 1-jointed: fifth pair rudimentary, 2-jointed.
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& Posterior portion of body with six segments, fureal bristles
sometimes lengthened. The anterior antennae are grasping or-
eans, geniculating between the last two joints; posterior maxil-
lipeds longer, with thicker second joint and longer terminal
hook.

1. Clytemnestra rostrata Brady.

Clytemunestra tenuis Lubbock, 1860, p. 160, pl. 29, figs. 6-7.

Goniopsyllus rostratus Brady, 1883, p. 107, pl. 42, figs. 9-16.

Clytemnestra rostrata Giesbrecht, 1892, pp. 566, 572, pl. 45, figs.
19, 20, 22, 25, 26, 31, 33.

Clytemnestra rostrata Wheeler, 1899, p, 189, fig. 26.

Fig. bd.—Clytemnestra rostrata. Female, (a) Dorsal, X45, (b) Furea,
dorsal, »205.

Furea at most as long as broad, bristles not plumose, equal
in length in both sexes. Anterior antennae in each sex seven-
jointed, last joint in female five times as long as the preceding
one: laneet-shaped bristle lacking in the male. Outer ramus
of posterior antenna replaced by one bristle; second basal of
first foot without bristle on outer margin, outer ramus with
three bristles; outer ramus of second foot with one outer mar-
ginal bristle on first and second joints, two on the third; second
joint of inner ramus of third foot longer than the terminal
joint. Fifth foot as long as the outer ramus of the fourth,
with five bristles on the terminal joint, which are as long in
the female as in the male.
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Coloration: Reddish, due to the presence of rose, brown
or greenish oil globules in the transparent body.

Length : I'emale, 1.28 mm,

Occurrence: Rather uncommon ; one female was taken June
14, 1904, at San Diego. Oceurs also in the winter.

Fam. ONCAEIDAE.
Oneaeidae Giesbrecht, 1802, p. 81.

Paired eyes with euticular lenses and pigment bodies not
developed.

Q Form of body in general like the Cyelopidae. Each por-
tion of the furea has six bristles. Anterior antennae 4- to 6-
jointed: posterior antennae 3- or 4-jointed; mandibles reduced
to blade, without specific form. DMaxillae are bristle-bearing
platelets, usually separated into two lobes. Anterior maxilliped
2-jointed. Posterior maxilliped 4-, seldom 3-jointed, terminal
hook strong. First to fourth pairs of feet with 3-jointed rami:
inner ramus of fourth foot longer or but little shorter than the
outer.

& Sexual peculiarities in form of abdomen and posterior
maxillipeds, fewer joints usually in anterior antennae, rarely in
posterior antennae and mouth parts.

1. Genus Oncaea Philippi.
Oneaca Philippi, 1843, p. 62,

Qo

Antaria Dana, 1852, p. 1227,

Antaria Claus, 1863, p. 158.

Antaria Brady, 1883, p. 119,

Oncaea Lubboek, 1860, p. 183.

Oncaca Giesbrecht, 1892, pp. 81, 590, 755,

Shape of body as in Oithona. Terminal joints of inner rami
of swimming feet long and narrow, that of the fourth pair at
least one and one-half times as long as the first and second
together; fifth foot rod or knob-shaped.

Q Both portions of body with five segments (figs. 55a, 56a).
Anterior antennae 6-jointed, posterior 3-jointed, hooked bristles
of medium length(ef. fig. 56¢). Posterior maxillipeds 4-jointed,
rows of spines on inner border of second basal. Outer mar-
einal bristles of outer rami of first and second feet as follows:
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One on the first and second, three on the third joint; of the third
and fourth feet, one on the first and second, two on the third
joint.

& Abdomen with five segments, genital segment large, lips
of the orifice with spines at the sides. Posterior maxilliped with
more museular second basal, and more strongly eurved terminal
hook than in the female. In the anterior antennae the three
short terminal joints are fused into one picce.

1. Oncaea conifera Giesbrecht.
Antaria mediterranea Claus, 1863, p. 159, pl. 30, figs. 1-7.
Oncaea conifera Giesbrecht, 1892, pp. 591, 603, pl. 2, fig. 10; pl
47, figs. 4, 16, 21, 28, 34, 38, 42, 55, 56.

Fig. 55.—Oncaea conifera. Female. (a) Lateral X43. (b) Posterior
maxilliped X265,

9 Median portion of second thoracic segment protruding
from the dorsal surface of the body (fig. 55a), wenital seement
almost one and one-half times as long as the rest of the abdomen,
the following segments broader than lone. Furea as long as
the fifth abdominal segment, between two and two and one-half
times as long as broad, its branches strongly directed away
from each other. Hook at end of posterior maxilliped set with
thick spines, distal bristles of second basal heavier and longer
than the proximal (fig. 556). Proeesses at end of third joint
of inner ramus of swimming feet very large, present even in the
fourth pair, the adjacent lancet-like bristle shortened. Fifth pair
of feet elongated. with thickened terminal bristle.

& Lips of genital orifice long, furea short and broad.
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Coloration: Often distinetly green-yellow tint to body, which
is not very transparent.

Length: Female, 1.2 mm.; male, about 0.8 mm.

Oceurrence: A few were taken June 14, 1904, and in some
cases the sexes were pairing. ;

2. Oncaea minuta Giesbrecht.

Oneaea minuta Giesbrecht, 1892, p. 603, pl. 47, figs. 3, 6, 20, 46, 59,
Oncaea minuta (male) Aurivilliung, 1899, p. 29, figs. 1-3.

Tig. 56.—Onecaca minuta, Female. (a) Lateral X140. (b) Posterior
maxilliped X 265. (¢) Posterior antenna X}265.

Q Genital segment longer than the rest of the abdomen, the
following segments broader than long; furca shorter than the
fifth abdominal segment, less than twice as long as broad, inner-
most terminal bristle shorter than the outermost. Posterior an-
tennae retrograded ; terminal hook of posterior maxillipeds, and
the distal bristles of the second basal provided with spines. Outer
ramus of swimming feet narrow, end joint of inner ramus even
in the fourth with terminal processes and smooth proximal outer
marginal bristle.

& Unknown (7)

Coloration : Reddish throughout body ; eggs red.

Length: Female, 0.46-0.5 mm.

Ocecurence: Rather unecommon; a few come during the sum-
mer,
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Pam. CoRYCAEIDAE.

Corycacidae Giesbrecht, 1892, p. 83.

Paired eyes highly developed in both sexes or in females,
with large cuticular lenses and pigment bodies.

@ The broad front and the two chitin lenses, sometimes con-
tiguous and sometimes separated, are characteristic of the body
form (fig. 57b: 62.).  Anterior portion of the body may be coni-
cal (Corycacus fig. 62) or cubical (Copilia) or oval and de-
pressed (Sapphirina fiz. 58a, b: 59a. Corina). The number of
segments may be 10 (Sapphivina), 8 (Corina, Copilia) or 7 to 4
(Corycacus) ;: each part of the furea with only four or five
bristles. Anterior antennae 3- to 6-jointed, posterior antennae
(fig. 58¢) with at least a heavy terminal hook ; mandibles reduced
to blade; maxillae oval or elongate platelets, with 3 to 5 bristles:
anterior maxillipeds as in the Oncacidae, posterior 3-jointed, ter-
minal hook strong. Rami of swimming feet 3-jointed, except in
the case of the inner ramus of the fourth pair, which shows all
transitions from the 3-jointed ramus to a rudiment consisting of
a single bristle.

& Sexual peculiarities in form of body and posterior maxil-
lipeds, also in the other appendages and more striking than in
the Oncaeidae.

1. Genus Sapphirina J. V. Thompson.
Sapphirina J. V. Thompson, 1829,
Sapphirina Templeton, 1836,
Sapphirina Dana, 1848, p. 41; 1849, p. 281; 1852, p. 1234,
Sapphirina Claus, 1863, p. 149,
Sapphirina Haeckel, 1864, p. 102,
Sapphirina Brady, 1883, p. 121,
Sapphirina Giesbrecht, 1892, pp. 84, 618, 761,
Sapphirina Wheeler, 1809, p. 190.

Body depressed: anterior and posterior portions of body
with 5 segments in the female, middle abdominal segments broad-
ened. Iurca leaf-like, with five bristles. Rami of feet broad, in
first, second, and third pairs about equal in length; inner ramus
of fourth pair with 3 joints, of varying relative size; fifth pair
of feet with two bristles. Male with leaf-like broadened seg-
ments in trunk, iridescent; no general sexual peculiarities in
mouth parts and swimming feet.
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Q Eye lenses contiguous or close together. Genital orifice
placed far at the side of the segment. Anterior antennae 3- to 5-
jointed, posterior antennae (fig. 58¢) with a short hooked bristle
on the terminal joint and slender bristles elsewhere. The termi-
nal joint of the anterior maxillipeds is drawn out info a long
spine; hook at end of posterior maxillipeds short and thick.
Outer rami of swimming feet with broad-edged, lancet-shaped
outer marginal bristles; in the first to third pairs the first, see-
ond, and third joints have respectively one, one, three bristles:
in the fourth pair, one, one, two (three). The first, second and
third joints of the inner ramus of the first foot have respectively
one, one, six bristles; of the second foot one, two, six; of the
third one, two, five, and of the fourth one, two, two, (one).

& Abdomen with five segments; genital valves broad but
short, with several bristles; hooks at end of posterior maxillipeds
clongated, and articulating with the second basal by means of an
intervening joint (fig. 60a).

1. Sapphirina iris Dana.

Sapphirina iris Dana, 1849, p. 41; 1852, p. 1239; 1855, pl. 87,
figs, 1 a-d.
Sapphirina salpae Claus, 1863, p. 152.
Sapphirina gemma Brady, 1883, p. 127; pl. 48, fig. 6-8.
Sapphirina salpae Giesbrecht, 1892, pp. 618, 641; pl. 2, fig. 9; pl
52, figs. 1, 2, 18, 19, 27, 45, 51; pl. 53, figs. 7, 23, 24, 60;
pl. 54, figs. 9, 13, 15, 16, 19, 57.
Sapphirina iris, Giesbrecht, 1895, p. 261.
© Furea more than 214 times as long as broad, inner border
more convex than outer, a small point at end of inner margin
(fiz. 5T7¢) ; the dorsal bristle is placed farther back than those on
the outer border. Anterior antennae 5-jointed, 6/7 as long as the
posterior: second joint 114 times as long as the three terminal
joints. Inner ramus of posterior antennae about 44 the length
of the second basal, end hook half as long as the second joint of
the inner ramus, Inner ramus of fourth foot little shorter than
the outer, third joint of latter with 3 outer marginal bristles.
Third joint of inner ramus not much shorter than the other two
together, with two bristles on the end.
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& Body about 214 times as long as its greatest width (fig.
37a). Eye lenses ventral, overhung by the margin of the front
of the head. Fureca, anterior antennae, fourth pair of feet like
same parts in the female, posterior antennae, mandible, maxilla,

Pig. 57.—Sapphivina iris,  (a) Male, dorsal, 9. (b) Female, dorsal,
X9, (e) One ramus of furea of female, dorsal, X83. (d)
Outer ramus of fourth foot of male X140,
anterior maxillipeds somewhat different ; terminal joint of inner
ramus of second pair with 3 lancet-like bristles.
Coloration: Egg eases red; body rvather transparent and
strikingly iridescent in the male.



VoL.2]  Esterly.—-Copepoda of the San Diego Region. 221

Length: Female, 5-7 mm. ; male, 7-8 mm.
Ocenrrence: Both sexes are rather common, in winter and

summer collections.

9. Sapphirina angusta Dana.

Sapphirina angusta Dana, 1849, p. 41; 1852, p. 1240; 1855,
87, figs. 3a, b.

Sapphirina danae Lubboek, 1856, p. 33, pl. 12, figs. 9-11.

Sapplirina clausii Haeckel, 1864, p. 104, pl. 2, figs. 21-25.

Sapphirina angusta Giesbrecht, 1892, pp. 619, 641; pl. 52, figs. 5,

6, 53, 58, 66; pl. 53, figs. 6, 17, 29, 30; pl. 54, figs. 2, 8, 17,

20, 60, 61.

plL

l
2 b2

Fig. 58 —Sapphirina angusta. (a) Female, dorsal, furea not shown, X 14.
(b) Fourth foot of female Xx160. Re., outer ramus. (e)
Posterior antenna, female, X160, 5.2, second basal joint,
Ri.2, second joint of inner ramus. (d) TFurea of male,

dorsal, €0,

@ ITead longer than broad; furca almost twice as long as
broad. with a broad tooth at end of inner border (fig. 58d), dor-
sal bristle placed farther back than the outer marginal bristles.
Anterior antennae 5-jointed, 5/6 as long as the posterior, second
joint 5/4 as long as the 3 terminal joints together. Inner ramus
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of posterior antennae 5/7 as long as the second basal joint ter-
minal hook 24 as long as the second joint of the inner ramus
(fig. 58). TInmer ramus of fourth foot little shorter than the
outer; terminal joint of inner ramus about 34 the length of
the first and second joints together, with two bristles on the end
(fig. 58b).

& Length of trunk 214 as much as its greatest diameter. Eye
lenses as in iris. Furea, fourth pair of feet, anterior antennae
as in the female, the other appendages somewhat different: ter-
minal joint of inner ramus of second foot with 3 lancet bristles
and elongated teeth.

Coloration: Egg cases blue, otherwise as 8. iris: the males
are brilliantly iridescent.

Length: Female, 2.5-5 mm; male, 3-5 mm.

Ocenrrence: Both sexes oceur frequently in summer and
winter.

3. Sapphirina scarlata Giesbrecht.

Sapphirina scarlata Giesbrecht, 1892, p. 6425 pl. 5:
G1; pl. 53, figs. 12, 30; pl. 54, figs, 25, 31, 72,

Pig. 59.—8apphirina searlata. Female. (a) Dorsal, X18. (b) Fourth foot,
> 140, Ri., inner ramus.
¢ Iead broad, furea hardly twice as long as wide: inner mar-
ginal bristle placed a little farther forward than the outer mar-
ginal. Anterior antennae 5-jointed, not half as long as the pos-
terior, second joint 114 times as long as the terminal joint.



Vou.2]  Esterly—Copepoda of the San Diego Region. 223

Inner ramus of posterior antennae longer than the second
hasal ; terminal hook half as long as second joint of inner ramus.
Inner ramus of fourth foot half as long as the outer (fig. 590),
terminal joint of inner ramus as long as first or second joints,
with two bristles at the end.

& Length of trunk not quite twice its greatest breadth, eye
lenses set back almost on the margin of the front. Furea, an-
tennae and anterior mouth parts as in the female; terminal joint
of outer ramus of second foot with two lancet bristles, the three
thick, awl-shaped teeth elongated.

Coloration : Transparent, with bright red spots on the thorax
and abdomen.

Length : Female, 3.3 mm.

Oceurrence: One adult female was taken; immature speei-
mens have come in at other times.

4. Sapphirina lomae n.sp.

d
Fig., 50.—Sapphirina lomae, n. sp. Male. (a) Posterior maxilliped X83. (b}
Anterior antenna, bristles omitted, >}83. (e) Third joint
of inner ramus of second foot X195, (d) Posterior an-
tenna X83.

Resembling S. nigromaculata in general; anterior antennae
(fig. 600) nearly half as long (7/16) as posterior and 5-jointed ;
second joint shorter than the three terminal joints together.
Inner ramus of posterior antennae (fig. 60d) nearly half again
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as long as the second basal, terminal hook not 1/5 as long as the
second joint of the inner ramus. Inner ramus of fourth foot not
145 as long as the outer ramus, third joint of former with two
terminal bristles: third joint of inmer ramus of second foot
(fiz. 60¢) with 2 laneet bristles, the third notehed on one side:
projections on margin of joint much elongated.

S. lomae differs from S. nigromaculate most in the relative
lengths of the joints of the posterior antennae and in the form of
the toothed bristles on the terminal joint of the inner ramus of
the second foot. Two males were taken on May 31, 1904, but
are so badly mutilated that it is impossible to make a drawing of
the entire animal.

Length: 3.2 mm,

Oceurrence: San Diego, May 31, 1904, 2 males.

NoTE.—The species of Sapphiring are separated into two general groups,
aecording as the inner ramus of the fourth foot is very small and narrow
(fig. 590), compared with the outer ramus, or at least 34 as long as the
outer. S, iris and S, angusta belong in the latter group, and S. searlata and
S. lomae in the former. 8. iris is distinet from any other species in having
3 bristles on the outer margin of the third joint of the outer ramus of the
fourth foot; 8. angusta may be recognized by the shape of the furcal rami.

2. Genus Corycaeus Dana.
Coryeacus Dana, 1848, p. 35; 1849, p. 280; 1852, p. 1203.
Corycacus Lubbock, 1856, p. 32; 1857, p. 409; 1860, p. 182,
Coryeacus Claus, 1863, p. 154,
Corycacus Giesbrecht, 1891, p. 480; 1892, pp. 85, 659, 735.
Coryecaeus Dahl, 18945, p. 67.
Coryeacus Wheeler, 1899, p. 191.

Q@ Eye lenses close together, in some cases conticuous; fifth
thoracie segment very short. Anterior antennae 6-jointed,
bristles not plumose: second basal of posterior antennae large,
first basal very short, each provided with a long, heavy bristle,
inner ramus with a thick, strongly eurved hooked bristle. Ter-
minal joint of anterior maxilliped ends in a strong hook ; second
basal of posterior maxilliped with one bristle on the inner mar-
gin, terminal hook more slender than in Saepphirina. Outer
ramus of swimming feet longer than inner rami; outer marginal
bristles of outer ramus in first and second pairs are lanceolate
and dentate, and are more or less suppressed in the third and
fourth pairs.
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& Lips of genital orifice long, with one bristle; the posterior
antenna and maxilliped show distinet differences, especially in
the elongation of the terminal hook,

The genus may be readily recognized by the eylindrieal shape
of the body, with the eye lenses at the anterior end.

1. Corycaeus venustus Dana.

Corycaeus venustus Dana, 1849, p. 280; 1852, p. 1222, pl. §6,
fig. 4a.

Corycaeus limbatus Brady, 1883, p. 114, pl. 49, figs. 18-22.

Corycaeus venustus Giesbrecht, 1892, pp. 659, 674, pl. 51, figs. 32,
33, 34, 47,

Fig. 61.—Corycacus venustus. (a) Female, dorsal, X83. (b) Fourth foot,
female, X140,
Q@ Cephalothorax with 4 segments, abdomen with 2, ventral
kkeel rounded, furea almost 5 times as long as broad (Genital seg-
ment : anal segment: furea:: 3:2:2).
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& Genital segment about 34 as long as the anal segment and
furea together. p
Coloration : Varying amounts of red or yellow red pigment in
mouth region, posterior thoracie segments, and genital segment;
eye red.
Length: Female, 0.8-1 mm.; male, not over 0.8 mm.
Oceurrence: A few were taken June 16, 1904,

2. Corycaeus carinatus Gieshrecht,

Coryeaeus carinatus Giesbrecht, 1892, pp. 661, 675; pl. 51, figs.
20, 26.

Coryeacus carinatus Wheeler, 1809, p. 192, fig. 30.

Fig. 62.—Coryecacus carinatus. (a) Female, dorsal, X40. (b) Female,
lateral, x40,

@ Cephalothorax with 2 segments, abdomen with 1; ventral
keel beak-like and pointing baek; the abdomen tapers toward the
posterior end, furca half as long as the rest of the abdomen,
about 4 times as long as broad.

& Unknown.

‘oloration : Red or yellowish red pigment in region of mouth,
extensions of thoracie segments, and in the genital segment; eye
red.

Length : 0.86 mm. to 0.92 mm.

Oceurrence: A few specimens taken at San Diego, Dee. 30,
1903, and Jan. 4, 1904,

Cambridge, Mass.,
Januwary 4, 1905.
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